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Since  the  great  Evacuation,  speed  and  transport  have 
become  even  greater  problems  of  food  supply. 

MONO  CONTAINERS  help  the  producer  to  meet  them 
in  two  ways: 

1.  Because  deliveries  are  available  and  to  individual 
requirements.  MONO  keep  their  word! 

2.  Because  the  containers  themselves  are  light, 
easy  to  store,  pack  and  handle;  and  they  won’t 
be  damaged  on  the  road. 

Switch  to  MONO  CONTAINERS,  and  rest  assured  that 
your  consignments  will  leave  to  time,  arrive  safely,  and 
be  in  the  form  that  the  general  public  appreciate. 
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Brefui  anti  Vitamin  Bj 

LIGHTLY  DILl’TEI)  with  {•oinic  relief,  the  debate  on 
food  in  the  House  of  Commons  on  July  18  was  an  in¬ 
teresting  one.  Getting  rid  of  the  eomie  relief  first,  it  eon- 
sisted,  among  other  things,  of  the  recitation  by  a  Member 
of  some  rather  dreadful  doggerel  (he  called  it  poetry)  which 
had  something  to  do  with  sugar  on  cakes  in  Scotland;  a 
question  as  to  whether  bones  were  going  to  be  added  to 
bread;  and  a  suggestion  that  Scots  brides  wouldn’t  con¬ 
sider  themselves  properly  married  without  sugar  icing  on 
the  wedding  cake. 

The  high  spot  was  perhaps  Mr.  Boothby’s  somewhat 
dramatic  announcement  of  the  forthcoming  addition  of 
vitamin  B,  to  white  bread.  Without  for  one  moment  deny¬ 
ing  the  praise  due  to  the  overcoming  of  the  practical  difii- 
eulties  inseparable  from  such  a  scheme  we  cannot  help 
wondering  how  it  constitutes  “  an  unprecedented  and  in¬ 
deed  revolutionary  step  from  the  nutritional  standpoint 
and  will  certainly  attract  world-wide  attention  ”.  The 
principle  of  adding  vitamins  to  food  is  hardly  revolutionary 
to-day,  when  it  is  a  commonplace  with  regard  to  mar¬ 
garine. 

The  advisability  of  adding  vitamin  B,  to  white  bread  has 
been  shouted  from  the  scientific  housetops  for  a  consider¬ 
able  time.  In  the  October,  1939,  issue  Food  Manufac¬ 
ture  published  a  short  symposium  with  the  title  “  Should 
vitamin  B,  be  restored  to  white  bread?”  to  which  our  con¬ 
tributor  T.  H.  Fairbrother  replied  with  an  emphatic 
affirmative.  In  June,  1939,  the  matter  was  discussed  at 
the  Second  Food  Technology  Conference  held  at  the 
Massachusetts  Institute  of  Technology.  Earlier  still,  the 
matter  was  not  being  ignored  at  St.  Albans  and  elsewhere. 

Food  Psychology 

The  Parliamentary  Secretary  to  the  Ministry  of  Food,  in 
the  same  debate,  touched  upon  the  psychological  aspect. 
People  (despite  the  scientists)  like  white  bread,  and  there¬ 
fore,  to  make  them  happy,  they  are  to  be  given  it  and  pro¬ 
tected  against  themselves  with  vitamin  B,.  The  value  of 
meat  has  been  considerably  discounted  by  nutrition  experts 
of  late,  but  it  makes  people  contented.  This  aspect  is  an 
important  one  and  stresses  the  difference  between  demo¬ 
cratic  and  totalitarian  methods.  We  believe  that  Germany 
prohibited  the  use  of  white  bread  in  19;i8. 

Apart  from  the  psychological  angle,  other  important 
points  were  raised,  such  as  differential  rationing.  In  the 
case  of  diabetics  and  sufferers  from  tuberculosis,  who  need 
more  than  the  present  ration  of  fats,  etc.,  it  was  suggested 
that  it  should  be  possible  to  obtain  increased  quantities  by 
the  production  of  the  necessary  medical  certificates. 

Dr.  Summerskill  produced  some  alarming  facts  about 
tubercular-infected  milk  and  its  consumption  by  children 
evacuated  to  country  districts,  and  reiterated  the  need  for 
compulsory  pasteurisation  of  milk,  a  sidqect  which  has 
been  repeatedly  discussed  in  these  columns. 

It  was  stated  that  all  the  pasteurising  plant  in  this 
country  is  not  being  used,  and  although  it  was  encourag¬ 
ing  to  gather  that  “  it  is  definitely  the  decision  of  the 
Government  that  the  maximum  use  of  pasteurising  plant 
should  be  made  ”,  compulsory  pasteurisation  seems  as  far 
off  as  ever. 


A  New  Flour  Test 

In  the  current  issue  of  Cereal  Chemistry,  Kent-Jones  and 
Amos  describe  a  new  test  for  revealing  defects  in  flour. 
One  very  serious  defect  is  the  tendency  of  some  flours  to 
give  rise  to  stickiness  and  undue  softness  or  dampness  in 
the  crumb  of  the  baked  products  and  the  new  test  relates 
to  this  particular  defect.  The  alpha  amylase  activity  of  a 
flour  is  assessed  by  the  determination  of  a  ”  dextrin 
figure  ”  which  furthers  knowledge  of  the  relationship  of 
the  enzymic  activity  of  flour  and  wheat  to  practical  baking 
problems. 

The  test  should  prove  of  great  practical  value  to  the 
milling  and  baking  industries.  The  dextrin  figure  reveals 
the  extent  to  which  a  flour  is  likely  to  give  rise,  in  the 
baked  products,  to  those  defects  normally  associated  with 
the  use  of  appreciable  proportions  of  sprouted  wheat— 
namely,  dampness  and  stickiness  of  crumb.  Flours  milled 
from  sound  wheats  give  a  dextrin  figure  of  less  than  10. 
Those  giving  a  figure  of  10  to  14  must  be  considered  sus¬ 
pect,  although  they  may  or  may  not  give  trouble,  this 
depending  on  the  baking  conditions.  Flours  with  a  dex¬ 
trin  figure  of  over  14  are  bound  to  cause  trouble.  This 
new  test  is  considered  by  the  authors  to  be  a  more  re¬ 
liable  index  than  the  maltose  figure  test  which  is  generally 
employed  in  most  cereal  laboratories. 

Animal  Feeding  Stuffs 

Farmers  who  are  prepared  to  purchase  extra  quantities  of 
feeding  stuffs  in  anticipation  of  their  winter  requirements 
have  been  able  to  do  so  from  July  1,  according  to  arrange¬ 
ments  made  by  the  Ministry  of  Food.  Advance  allocations 
are  intended  for  storage  so  that  the  farmer’s  winter  alloca¬ 
tions  will  be  reduced  accordingly.  Compound  cakes  are  not 
included  in  the  scheme  as  they  deteriorate  if  stored  for 
more  than  a  short  perio<l.  This  is  an  excellent  way  of  de¬ 
centralising  supplies,  and  undoubtedly  the  farmer  will  take 
due  advantage  of  the  possibility  of  storing  an  advance  allo¬ 
cation  under  the  scheme,  by  virtue  of  which  he  will  be  able 
to  commence  the  autumn  feeding  season  with  a  supply  in 
hand  at  a  time  when  distribution  may  have  become  more 
difficult  than  it  is  at  present  and  also  obtain  substantial 
benefits  in  the  way  of  lower  prices  for  and  lower  transport 
charges  on  bulk  quantities,  and  w’ill  avoid  such  additional 
costs  as  in-and-out  of  store  charges.  The  laying  in  of  a 
stock  of  oil  cakes  and  meals  is  both  in  the  national  and  the 
farmer’s  interest. 

Canned  Food  Reference  Manual 

In  these  days  when  research  work  in  canning  is,  with  a 
few  exceptions,  freely  available  to  the  industry  at  large,  it 
is  strange  to  reflect  that  for  many  years  canning  was  truly 
a  secret  art.  The  American  Can  Company  has  done  its  part 
in  the  dissemination  of  technical  information  and,  since 
1935,  has  issued  monthly  ”  a  factual  release  covering  in 
technical  vein  some  phase  of  canned  food  knowledge  to  the 
journals  serving  the  medical,  dental,  nursing,  dietetics  and 
home  economics  professions  ”.  These  were  brought  together 
in  one  binding  in  19:i8  under  the  heading  Facts  About 
Commercially  Cauned  Foods,  and  later  in  Nutritive  Aspects 
of  Canned  Foods. 
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A  third  volume  railed  Caiintd  Food  Reference  Manuul 
was  published  in  order  to  amplify  and  extend,  hut  not  re¬ 
place,  the  two  previous  volumes. 

The  'IV'l  papes  are  full  of  readily  found  information,  espe¬ 
cially  from  the  dietetic  aspect  of  canned  foods.  In  Table  3, 
Appeiulix,  are  given  the  vitamin  contents  of  vegetables, 
together  with  references  to  the  bibliography,  an  item  that 
might  well  be  copied  in  the  many  tables  which  are  pub¬ 
lished  in  the  literature. 

Entirely  free  from  “  padding  ”,  this  is  an  excellent  desk 
book  for  the  different  people  it  is  intended  to  reach. 


liritish  Indiistrinl  Practice  in  Spanish 

In  view  of  the  importance  of  the  South  American  trade, 
it  is  interesting  to  know  that  the  British  Standards  Institu¬ 
tion  is  engaged  on  the  compilation  of  a  technical  handbook 
in  the  Spanish  language,  the  object  of  which  is  to  make 
known  to  prospective  purchasers  in  South  America  what 
British  industry  has  to  offer.  It  will  also  bring  British 
industrial  practice  prominently  to  the  attention  of  im¬ 
porters,  salesmen,  engineers  and  others,  and  correct  any 
misapprehension  which  may  exist  regarding  the  competitive 
character  of  British  goods  and  their  suitability  to  those 
markets. 

The  British  Council  is  lending  its  full  support  to  this 
effort,  and  will  assist  in  giving  publicity  to  the  handbook 
and  in  furthering  its  distribution  throughout  the  whole  of 
South  America.  A  Committee  of  Direction  under  the  chair¬ 
manship  of  Dr.  T.  Swinden,  of  the  Cnited  Steel  Companies, 
Ltd.,  composed  of  a  number  of  experts,  which  was  set  up  to 
examine  the  project,  unanimously  decided  that  the  hand¬ 
book  should  cover  all  those  branches  of  industry  interested 
in  South  American  trade. 

The  British  Standards  Institution  has  notified  trade 
organisations  and  export  groups  likely  to  be  interested. 

British  industry  has  often  been  accused  of  not  exploiting 
the  possibilities  of  South  American  trade  to  the  fidl  and 
should  take  full  advantage  of  the  opportunity,  offeretl  by 
the  supplement  to  tlm  handbook,  of  calling  attention  to  its 
particular  products. 


Society  of  Chemical  Industry 

The  fifty-ninth  Annual  Report  of  Council  has  just  been 
published  and  shows  that,  despite  the  war,  there  has  been 
much  activity  among  the  different  sections,  with  the  read¬ 
ing  of  papers  on  a  host  of  subjects  of  interest  to  British 
industry  among  which  the  footl  industry  has  been  well 
representeil  by  meetings  of  the  Food  Group.  The  public 
conference  on  “  The  Egg  as  Food  ”,  arranged  by  the  Nutri¬ 
tion  Council,  was  a  new  <leparture  and  a  great  success. 

The  annual  meeting  of  the  Society  was  held  on  July  9  at 
the  Royal  Institution.  It  was  preceded  by  an  informal 
lunch,  and  Professor  .1.  C.  Philip,  the  President,  delivered 
the  address  and  recalled  how,  almost  exactly  twenty-five 
years  before,  the  Society  had  held  a  war-time  annual  meet¬ 
ing  at  Manchester,  and  he  compared  the  position  of  the 
industry  at  the  time  of  the  past  and  present  conflicts.  He 
mentioned  a  scheme  of  c’o-operation  between  the  Society 
and  the  Institute  of  Chemistry,  and  asked  for  loyal  support 
on  the  part  of  the  mend)ers.  Viscount  Samuel  delivered 
the  address  on  the  presentation  to  him  of  the  Messel  Medal, 
whereupon  the  meeting  ended  with  the  despatch  of  a 
message  to  His  Majesty  the  King. 


Home  Canning 

In  these  days  when  home  canning  is  very  much  in  the 
limelight,  the  consideration  of  the  effectiveness  of  heat 
penetration  in  the  canning  of  meat  in  the  home,  where  the 
pressure  cooker  is  used  for  sterilisation,  is  of  some  interest. 
The  experiments  described  in  the  J.  .4gnc.  Res.,  1939,  59, 
iH.5-474,  relate  to  meat  packs,  but  they  might  be  kept  in 
mind  in  connection  with  vegetable  canning,  although  in  the 
latter  case  there  is  less  interference  with  convection  than  is 


the  case  with  a  solid  meat  pack.  I’sing  a  12-quart  home- 
type  of  pressure  cooker,  for  solid  meat  pack,  (i.5  minutes  at 
1.5  lbs.  pressure  (121°  C.)  appeared  to  be  the  minimum  time 
and  temperature  that  could  safely  be  used  to  allow  for  the 
elimination  of  food-poisoning  organisms  in  the  tests  on 
No.  2  cans;  tM)  minutes  for  No.  2|  cans  an<l  110  minutes  for 
No.  3  cans.  It  was  found,  however,  that  temperatures 
attained  at  1.5  lbs.  pressure  were  not  uniformly  effective  in 
destroying  thermoduric  organisms,  such  as  B.  mesenterirut 
and  Streptoeoeeiis  feeeoUs.  The  surprising  low  ratio  of  effi¬ 
ciency  is  due  to  the  lag  in  the  heat  curves,  the  gradient  of 
the  non-effective  part  of  the  curve  varying  in  the  order  of 
the  packs  mentioned. 


Cultivation  without  Soil 


M  uch  has  been  written  and  said  about  the  cultivation  of 
plants  without  soil,  a  process  designated  variously  as 
hydroponics,  aquaculture  or  water  culture,  but,  in  spite  of 
the  fantastic  claims  made  for  it  in  the  popidar  press,  there 
is  nothing  mysterious,  or  even  new,  about  it. 

Soil  is  only  a  vehicle  which  supplies  and  carries  the  sub¬ 
stances  needed  by  the  plants,  and  the  most  important  of 
these  is  water  with  which  is  associated  various  chemicals  in 
solution.  There  is  nothing  revolutionary,  therefore,  in  dis¬ 
pensing  with  the  soil  and  growing  plants  in  water  in  which 
the  necessary  chemicals  are  dissolved.  The  method  has 
advantages  over  the  heterogeneous  soil  system  because  the 
three  essentials,  water  supply,  mineral  content  and  air 
supply,  can  all  be  carefidly  controlled.  If  the  plant  is  grown 
with  its  roots  entirely  in  water,  aeration  is  difficult,  and 
probably  the  best  method  is  the  sub-irrigation  method.  The 
plants  are  grown  in  a  coarse  aggregate,  such  as  gravel 
which  is  contained  in  a  water-tight  trough.  The  nutrient 
solution  is  siipplietl  by  pumping  from  a  storage  tank  under¬ 
neath  and  the  surplus  solution  is  allowed  to  flow  back  to 
the  tank.  This  method  holds  great  promise  for  practical 
application  in  this  country,  such  as  the  rearing  of  tomatoes, 
cucumbers,  lettuces  and  beans,  and  flowers  such  as  chrysan¬ 
themums  and  carnations. 
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A  most  interesting  paper  has  recently  been  published  by 
Le  Clerc  and  Bailey  of  the  Food  Research  Division  of  the 
F.S.  Department  of  Agriculture  on  fresh,  frozen  and  dried 
eggs  and  their  uses  in  the  baking  industry.  The  paper 
contains  a  wealth  of  information  as  to  statistics  and  also 
composition  of  eggs  and  processes  of  freezing  and  drying. 
It  informs  us  that  in  19.32  bakers  in  America  used  over 
11  million  dollars’  worth  of  fresh  eggs,  21  million  dollars’ 
worth  of  frozen  egg  whites  and  1.5  million  dollars’  worth  of 
frozen  yolks.  In  a  sponge  cake  the  cost  of  eggs  is  quite 
70  per  cent,  of  the  total  cost  of  ingredients. 

There  is  much  information  about  frozen  eggs.  The  pro¬ 
cess  of  freezing  eggs  without  the  use  of  preservatives 
started  in  America.  Before  19.30  freezing  was  confined  to 
whole  eggs.  In  H»37,  however,  30  per  cent,  was  whites, 
2H  per  cent,  yolks  and  44  per  cent,  whole  eggs.  The 
original  importation  of  Chinese  yolks  preserved  with  boric 
acid  by  the  F.S.A.  has  now  ceased. 

A  very  interesting  section  of  the  paper  refers  to  the 
manufacture  of  mayonnaise  and  ice-cream.  The  methods 
of  drying  eggs  and  the  properties  of  dried  eggs  are  dis¬ 
cussed  as  well  as  the  means  of  reconstitution.  Altogether 
this  paper  is  an  excellent  digest  of  the  various  forms  of  the 
commercial  egg. 

Stability  of  Vitamin  C 

We  referred  last  month  to  the  stability  of  vitamins  in 
preserved  foods,  and  there  seems  to  be  some  confusion  of 
ideas  on  the  whole  subject.  Many  people  have  the  rooted 
idea  that  the  ordinary  methods  of  cooking  destroy  all  the 
vitamins,  yet  over  two  years  ago  Mrs.  Boas  Fixen  re¬ 
ported  that  the  usual  processes  in  the  kitchen  are  un¬ 
likely  to  cause  any  significant  loss  of  carotin,  vitamins  A 
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or  B,,  the  complex  or  vitamin  I).  She  qualified  this  by 
pointing;  out  that  riboflavin  was  greatly  diminished  by 
heating  or  canning  in  an  alkaline  medium.  This  leaves 
only  vitamin  C  for  serious  consideration.  This  vitamin  is 
unstable,  but  not  so  much  as  has  been  suggested  by 
various  authorities. 

The  dogmatic  statement  of  the  Medical  Research  Coun¬ 
cil’s  Committee  to  the  effect  that  “  seeing  that  the  anti¬ 
scorbutic  accessory  factor  is  sensitive  to  high  temperatures 
it  is  clear  that  the  value  of  fresh  vegetables  and  fruit 
must,  of  necessity,  be  greatly  impaired  by  cooking,”  has 
taken  root  and,  despite  the  fact  that  this  conclusion  was 
reached  twenty  years  ago  when  little  was  really  known 
about  vitamins,  many  people  ignore  subsequent  research 
and  cling  to  this  old  belief.  Recent  research,  however,  is 
demonstrating  that  cooked  and  canned  fruits  and  vege¬ 
tables  do  actually  retain  much  of  their  vitamin.  It  is 
now  well  established  that  boiled  potatoes,  particularly  if 
boiled  in  their  jackets,  retain  most  of  their  antiscorbutic 
properties.  The  real  truth  is  that  much  of  the  vitamin 
goes  into  the  water  used  for  cooking.  In  the  case  of 
stewed  fruit,  this  does  not  matter  as  the  vitamin  is  con¬ 
sumed  in  the  juice,  but  it  is  evident  that  the  liquors  used 
for  cooking  vegetables  should  be  put  into  the  stockpot  or 
used  as  a  basis  for  soup. 

Some  Facts 

In  spite  of  the  fact  that  much  vitamin  C  may  fin<l  its 
way  into  the  cooking  water,  Olliver,  writing  in  the  Journal 
of  the  Society  of  Chemical  Industry,  states  that  a  helping 
of  3^  ozs.  of  brussels  sprouts  may  contain  at  least  a  whole 
day’s  requirement  of  vitamin  C.  The  same  is  true  of 
spinach  and  asparagus  tips,  boiled  or  canned,  and  a 
normal  helping  of  new  potatoes  contains  about  a  third  of 
a  day’s  requirement.  Cooked  or  tinned  black  currants  are 
spt'cially  rich  and  contain  about  five  days’  needs  in  an 
average  helping,  and  red  currants,  gooseberries,  logan¬ 
berries,  and  strawberries  have  all  over  a  day’s  ration  in  a 
single  helping. 

For  the  last  twenty  years  we  have  all  accepted  the  view 
put  forward  by  Harden  and  Zilva  in  The  Lancet,  1918, 
that,  if  soda  is  added  to  water  when  boiling  green  vege¬ 
tables,  the  vitamin  C  is  destroyed.  Olliver  has  said  that 
this  is  not  the  case,  and  if  this  is  so  the  time-honoured 
method  of  keeping  vegetables  green  by  adding  a  pinch  of 
soda  may  be  far  better  than  some  of  the  suggested  alter¬ 
natives,  such  as  adding  methylene  blue,  or  leaving  the  lid 
off  to  allow  the  volatile  sulphides  which  discolour  the 
chlorophyll  to  escape.  It  is  satisfactory  to  note  that  the 
modern  view,  based  on  careful  experiments,  is  that 
vitamin  C  is  not  nearly  so  sensitive  to  heat  and  alkali  as 
was  originally  thought. 

Ripening  of  Meat 

The  storing  of  meat  makes  it  more  tender,  more  juicy,  of 
greater  delicacy  of  texture  and  often  of  superior  flavour. 

In  a  paper  presented  by  Arthur  VV.  Ewell  at  the  thirty- 
fifth  annual  meeting  of  the  American  Society  of  Refriger¬ 
ating  Engineers,  Chicago,  and  reprinted  in  Refrigeratiufi 
Etifiineering,  the  author  reviews  methods  of  measuring  ten¬ 
derness,  and  also  gives  some  interesting  results  due  to 
different  treatments  of  meat. 

The  author  quotes  two  interesting  letters,  one  from  Dr. 
Steiner  of  the  Refrigeration  Institute,  Karlsruhe  and  one 
from  Dr.  Moran,  of  the  Cambridge  Low  Temperature  Re¬ 
search  Station,  with  regard  to  tenderisation  of  meat.  The 
following  is  a  translation  of  the  former  letter  :  “  The  pro¬ 
cess  by  which  toughness  of  muscle  after  death  decreases  is 
not  known.  ...  It  is  possibly  due  to  relatively  insignifi¬ 
cant  change  in  the  micro-cellular  structure  of  the  albumen. 
After  many  weeks’  storage  there  is  apparently  a  change  in 
the  collagen  of  the  connective  tissue  .  .  .  but  in  the  period 
of  greatest  fall  in  toughness  the  connective  tissue  plays  no 
part.”  Dr.  Moran  WTote :  “  As  regards  the  tenderisrng  of 
meat,  we  believe  that  the  increase  in  tenderness  can  be  ex¬ 


plained  by  the  change  from  collagen  to  gelatine,  whereas 
Karlsruhe,  relying  on  toughness  machine  tests,  states  that 
the  collagen  (connective  tissue)  is  unchanged  by  hanging 
and  that  it  is  the  muscle  fibres  which  are  softened.  I  am 
afraid  we  must  leave  it  to  further  experiments  to  decide.” 

The  observations  of  the  amount  of  collagen  changed  to 
gelatine  carried  out  at  Cambridge  would  appear  to  favour 
the  theory  of  Dr.  Moran  and  his  colleagues. 

Saccharin  Again 

Saccharin  has  recently  been  very  much  in  the  limelight 
in  all  sections  of  the  press.  In  the  correspondence  columns 
of  The  Times  there  has  been  quite  a  battle  on  the  subject. 
Dr.  Marie  Stopes,  better  known  in  other  fields  than  those 
dealing  with  nutrition,  started  the  argument  by  calling 
saccharin  a  subtle  poison.  As  is  nearly  always  the  case, 
this  was  negatived  by  an  octogenarian  who  said  he  had  con¬ 
sumed  it  without  ill-effects  for  twenty-five  years.  Dr. 
Stopes  does  not  give  chapter  and  verse  for  her  allegations, 
but  saccharin  was  attacked  in  the  British  Medical  Journal, 
1915,  ii,  5.53,  thus :  “  Recent  researches  at  the  McFadden 
laboratories  of  the  Lister  Institute  have  shown  that  it  is  a 
powerful  aiixetic,  like  several  other  constituents  of  coal  tar; 
and  there  is  now  strong  evidence  that  it  is  the  aiixetic  in 
tar  and  pitch  that  gives  rise  to  the  predisposition  known 
as  pitch  and  sweep’s  cancer.  ...  It  appears  justifiable  to 
utter  a  warning  against  its  indiscriminate  use  as  a  drug  or 
substitute  for  sugar.” 

However  The  Lancet  recently  declared  that  “  there  seems 
to  be  no  real  evidence  that  saccharin  in  reasonable  doses 
does  any  harm,  though  in  large  ones  it  is  said  to  upset  the 
digestion  as  might  any  condiment  taken  in  excess.”  The 
matter  may  probably  be  reduced  to  a  quantitative  one,  and 
saccharin  included  among  such  ‘‘  subtle  poisons  ”  as  the 
ubiquitous  cigarette  and  the  elusive  cocktail. 

The  Meat  Situation  in  Frttnce 

In  February,  1939,  it  was  suggested  that  France  should 
acquire  a  security  stock  of  5,(M)0  tons  of  frozen  meat,  to  be 
followed  up  with  a  contract  for  100,(MM)  tons  of  frozen  meat 
deliverable  over  a  period.  The  first  suggestion  was  adopted, 
the  second  was  not;  and  as  a  result  it  was  estimated  in 
March  this  year  that  the  national  stock  of  cattle  had  been 
depleted  by  some  10U,(NI()  head  -a  figure  which  has  no  doubt 
been  considerably  exceeded  since.  The  situation  has  been 
eased  by  the  cessation  of  hostilities  and  consequently  of  the 
generous  consumption  of  meat  entailed  by  army  rations. 
France  had  only  seven  refrigerated  ships,  none  of  them 
large,  and  the  importation  of  meat  in  French  bottoms  can¬ 
not  have  greatly  exceeded  2,200  tons  a  month.  So  seriously 
was  the  position  viewed  in  March  that  it  was  proposed  to 
charter  half  a  dozen  large  neutral  ships  each  of  about  6,000 
tons  capacity.  M.  Piettre,  the  authority  upon  whose  data 
this  report  is  based,  has  also  pointed  out  that  the  Argentine 
export  of  frozen  meat  was  very  steady  at  ;10,000  tons 
annually  for  several  years  up  to  1936.  This  figure  was 
almost  trebled  in  1937  and  in  1938,  and  nearly  60,000  tons 
were  exported  in  the  first  six  months  of  1939.  He  attributes 
these  increa.ses  to  German  importations. 

First  Crystalline  Virus  Isolated 

From  plants  infected  with  two  strains  of  potato  virus 
“X  ”,  niicleo-proteins  have  been  isolated  which  in  many 
respects  resemble  those  previously  obtained  from  plants  in¬ 
fected  with  tobacco  mosaic  virus.  This  work  is  reported  in 
the  report  for  1938  of  the  Rotham.stead  Experimental 
Station.  When  precipitated  from  solutions  with  acids  or 
salts  these  proteins  are  amorphous.  From  plants  infected 
with  tomato  bushy  stunt  virus  another  nucleo-protein  has 
been  isolated;  after  precipitation  with  salts  this  crystallises 
in  rhombic  decahedra.  It  is  the  first  virus  to  be  isolated 
in  a  fully  crystalline  state.  It  differs  from  those  previously 
studied  in  having  spherical  instead  of  rod-shaped  particles 
and  also  in  having  a  much  greater  nucleic  acid  content.  ^ 
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THE  HOUSE  OF  PASCALL 

The  manufacture  of  boiled  sweets  is  the  main  activity  of  the 
modern  factory  of  James  Paseall  Ltd.  The  business  was 
founded  three-quarters  of  a  century  ago  by  Janies  Paseall, 
who  made  his  name  for  confectionery  a  household  one  for  his 
generation  and  the  ones  following  it.  In  the  following  de¬ 
scription  it  will  he  seen  how  the  art  of  the  craftsman  is  skil¬ 
fully  amalgamated  with  modern  methods  of  mass-production. 

T.  CROSBIE  WALSH,  F.I.C. 


The  House  of  Paseall  is  still  another  of  those  hne  olil 
British  eoneerns  whose  history  is  that  of  the  smallest  of 
beginnings  and  uninterrupted  progress  through  the  years. 

Three-quarters  of  a  eentury  has  passed  sinee  Mr.  James 
Paseall  started  in  a  small  two-roomed  shop  off  Oxford 
Street,  and  at  his  death  in  1918  he  had  spent  52  years 
devoted  not  only  to  the  business  and  the  welfare  of  his  em¬ 
ployees,  but  to  the  eommunity.  He  was  an  aetive  magis¬ 
trate  of  the  County  of  London,  Governor  of  the  Borough 
Polyteehnie,  was  on  the  Council  of  the  Royal  Eye  Hospital, 
worked  for  30  years  as  Chairman  of  Managers  of  the  Ele¬ 
mentary  and  Mentally  Deficient  Schools,  and,  before  that, 
as  member  of  the  old  London  School  Board. 

In  the  short  space  of  8  years  the  new  business  had  ex¬ 
panded  to  such  an  extent  that  a  factory  was  established  in 
Blaekfriars,  in  premises  still  oeeupied  by  the  firm  as  show¬ 
rooms.  What  might  have  proved  an  overwhelming  blow 
was  suffered  in  1897,  when,  just  at  the  height  of  the  ('hrist- 
mas  season,  a  great  fire  destroyed  the  warehouse  and  stores 
at  Blaekfriars,  including  the  whole  of  the  Christmas  stock 
just  ready  for  despatch,  but  Phcenix-like,  within  a  year  a 
new  factory  sprang  up  and  was  in  full  swing.  It  was  then 
that  the  business  was  converted  into  a  private  limited  com¬ 
pany  with  James  Paseall  as  Life  Governing  Director. 

The  firm’s  traditions  are  actively  carried  on  by  the 
present  Board  of  Directors  under  the  chairmanship  of  Mr. 
E.  Cassleton  Elliott,  the  Managing  Director  being  Mr. 
Laurence  H.  Paseall,  a  son  of  the  founder  of  the  firm. 

In  1902  another  step  forward  was  taken;  a  second  factory 
was  built  outsitle  the  metropolitan  area,  and  it  is  the  work 
of  this  factory  which  is  described  here. 


Haw  Malerialt^ 

The  raw  materials  of  confectionery  manufacture  are  i 
numerous,  but  the  chief  are  sugar,  brown  and  white,  treacle, 
honey,  glucose  in  crystal  form  (dextrose)  and  liquid  glucose.  I 
Butter,  condensed  milk,  and  fresh  cream  direct  from 
Devonshire  have,  too,  an  important  place. 

A  special  department  is  devoted  to  sorting  the  different 
varieties  of  nuts  used  in  certain  confections.  Before  a 
consignment  is  used  in  the  factory  it  is  examined,  sorted, 
and  then  is  put  into  a  special  sterilising  oven. 

A  proportion  of  the  sugar  arrives  in  tank  wagons  as  a 
heavy  syrup  of  refined  sugar  of  about  Wi  per  cent,  strength,  i 
The  use  of  sugar  in  this  form  has  been  largely  developed  | 
during  the  last  ten  years  or  so,  although  some  sugar  users  f 
have  for  long  fount!  it  convenient  to  dissolve  their  sugar 
and  transport  it  by  pipe  lines.  Now  the  refiner  can  proceed  |, 
with  the  refining  processes  up  to  the  point  at  w’hieh  the  k 
next  stage  woidd  normally  be  the  crystallisation  of  the  re-  I 
fined  sugar.  This  stage  can  be  eliminated,  and  the  sugar  ^ 
supplied  direct  to  the  eonsinner  as  syrup,  or  as  it  is  known  | 
in  America  “  liquid  sugar  ”. 


Boilinv  the  Sugar 

The  main  activities  of  the  factory  are  concerned  with  the 
manufaetiire  of  boiled  sweets  of  many  kinds,  among  w’hich 
figures  very  prominently  the  ohl-fashioned  barley  sugar.  ^ 
VVhile  many  of  their  methods  have,  of  course,  been  changed 
and  modernised,  Pascalls  find  that  the  old  method  of  mak¬ 
ing  barley  sugar  gives  the  best  results,  and  the  product 


“  .  .  .  The  boiling  operation,  even 
now  often  called  ‘  fire  boiling,’  is 
carried  out  in  a  series  of  small, 
beautifully  polished  copper  pans,  not 
much  more  than  eighteen  inches  in 
diameter,  holding  a  batch  which  can 
be  handled  readily  by  one  person 
during  the  ensuing  operations.  The 
pans  and  their  contents  are  heated 
by  gas  and  also  by  steam-heated 
coils  which  are  so  adjusted  that  they 
are  just  below  the  surface  of  the 
molten  sugar  during  the  boiling 
process.” 
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retains  the  characteristics  made  popular  to  the  great-grand¬ 
parents  of  the  present  generation. 

Nearly  all  the  barley  sugar  is  made  either  from  cane 
sugar  only  or  from  sugar  and  added  dextrose,  or  glucose  in 
crystal  form.  This  latter  kind  has  gained  some  consider¬ 
able  publicity  as  an  energy  sweet,  and  is  being  recom¬ 
mended  as  a  good  thing  to  keep  handy  in  air-raid  shelters, 
especially  for  the  children,  and,  in  fact,  the  lack  of  the  blood 
sugar  which  it  readily  provides  has  been  recently  given  as 
the  cause  of  the  “  morning  after  the  night  before  "  feeling. 

On  the  scale  of  production  carried  out  at  Pascalls,  the 
old  method  of  barley  sugar  manufacture  involves  the  hand¬ 
ling  of  a  large  number  of  small  batches  and  is  not  a  mass- 
proiluction  method  as  generally  understood. 

The  boiling  operation,  even  now  often  called  “  fire  boil¬ 
ing  ”,  is  carried  out  in  a  series  of  small,  beautifully  polished 
copper  pans,  not  much  more  than  18  ins.  in  diameter,  hold¬ 
ing  a  batch  which  can  readily  be  handled  by  one  person 
during  the  ensuing  operations. 

The  pans  and  their  contents  are  heated  by  gas  and  also 
by  steam-heated  coils  which  are  so  adjusted  that  they  are 
just  below  the  surface  of  the  molten  sugar  during  the  boil¬ 
ing  process.  This  double  heating  not  only  hastens  the  pro¬ 
cess,  but  also  enhances  the  circulation  of  the  pan  contents 
and  prevents  local  overheating. 

At  the  conclusion  of  the  boiling  process,  the  contents  of 
the  pan  are  poured  on  to  a  slab,  where  the  mass  is  allowed 
to  cool.  When  cool,  colouring  and  flavouring  matters  are 
sprinkled  evenly  over  the  surface  and  worked  into  the 
batch.  Essentially  the  same  method  is  adopted  in  flavour¬ 
ing  batches  intended  for  other  boiled  sweets,  such  as  fruit 
drops. 

On  the  tables  near  the  slabs  are  ranged  a  large  number 
of  small  aluminium  bottles,  which  contain  exact  quantities 
of  flavouring  matter  for  each  batch.  The  use  of  glass  for 
such  bottles  in  case  of  breakage  and  the  possibility  of  pieces 
of  glass  entering  the  batches  is  thereby  avoided. 

The  mass  destined  to  be  made  into  barley  sugar  is  cut 
into  lengths  and  then  rolled  into  the  familiar  spirals  by 
hand.  There  is  no  machine  that  has  been  devised  which 
will  perform  this  operation  ami  age-long  custom  decrees 
that  barley  sugar  must  have  this  form,  so  that  in  spite  of 
the  present-day  demand  for  sweets  in  small  wrapped  pieces, 
a  large  proportion  is  still  made  in  sticks.  When  square  or 
circular  pieces  of  barley  sugar  and  similar  clear  sweets  are 
required,  the  semi-solid  batch  contained  in  steel  bars  to 
ensure  uniform  thickness  is  cut  with  the  appropriately 
shaped  cutters. 

Vacuum  Cooking 

In  another  department  another  method  of  boiling  is 
employed.  In  this  case  the  ingredients,  dissolved  to  a  strong 
syrup,  are  evaporated  under  vacuum  in  two  slightly  different 
ways.  In  the  first,  a  batch  process,  a  small  copper  vacuum 
pan  has  a  capacity  of  from  i  to  1  cwt.  of  the  finished  boil¬ 
ing  or  “sugar”,  as  it  is  known  in  the  boiling-room,  and 


when  the  requisite  boiling  point  has  been  reached,  the 
vacuum  is  broken  and  the  charge  poured  out. 

In  the  second  method  the  ingredients  in  syrup  form  are 
pumped  over  a  steam-heateil  surface,  kept  under  vacuum, 
at  a  rate  corresponding  to  the  rate  the  boiled  sugar  is  re¬ 
quired,  and  the  receiving  pans  are  so  arranged  that  the 
product  can  be  collected  in  batches  of  convenient  size  for 
handling  without  breaking  the  vacuum  or  interrupting  the 
boiling  process.  Here  again  the  plastic  boiled  sugar  is 
handled  in  much  the  same  way  as  those  from  the  open 
boiling  pans. 

Making  Drops 

In  the  case  of  drops  and  similar  solid  sweets,  suitably 
sized  pieces  of  the  boiling,  now  plastic  and  relatively  cool, 
are  cut  off  and  run  between  rollers  having  depressions 
corresponding  to  the  shape  of  half  the  drop  required. 
Sweets  in  which  there  is  a  hard  casing  enclosing  a  centre 


The  illustrations  on  this  page  show  two 
aspects  of  sweet  manufacture — the  art 
of  the  craftsman  and  mass-production 
methods. 

On  the  left  is  seen  the  twisting  of  barley 
sugar  as  it  has  been  carried  out  for  the 
best  part  of  a  century,  and  the  illus¬ 
tration  above  shows  a  cascade  of  auto- 
maticallv  shaped  sweets  pouring  from  a 
machine. 
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A  batrh  of  8u^ar  being  disebarged  fnnii  a  oontinunus  vaeiuim 
evaporating  pan. 


of,  say,  jam,  soft  earamel  or  ehoeolate,  are  made  i)y  wrap¬ 
ping  np  the  eentre  in  a  rolled  ont  slab  of  the  warm  plastie 
sugar.  The  roughly  eylindrieal  mass  is  then  put  in  an 
automatie  batch  roller.  This  maehine  consists  of  tapered 
metal  rollers  set  at  an  angle  and  joined  together.  The 
sugar  is  placed  at  the  end  where  the  rollers  are  farthest 
apart,  and,  revolving,  these  rollers  reduce  the  mass  of 
sugar  to  a  size  and  shape  approximating  to  a  sausage.  It 
is  then  taken  by  a  large  die  wheel  which  cuts  them  into 
the  requisite  shape.  The  sweets  then  fall  on  to  a  con¬ 
veyor  where  they  are  subjected  to  the  action  of  a  current 
of  cold  air  and,  by  the  time  they  arrive  at  the  end  of  this, 
they  are  cool  and  drop  as  a  miniature  cascade  into  the 
receiving  tray. 


^  rapping  Hooni 

The  extensive  wrapping-room  affords  a  good  idea  of  the 
enormous  output  of  a  large  selection  of  the  lines  turned 
out  by  Pasealls.  Of  large  area,  it  houses  a  very  great 
number  of  automatie  machines  of  different  types. 

It  is  a  feature  of  the  modern  sweet  industry  that  boiled 
sweets  are  mostly  wrapped,  the  tendency  for  this  presenta¬ 
tion  having  increased  dpring  the  past  ten  years  or  so. 
The  advantage  from  a  hygienic  point  of  view  is  obvious, 
and  deprived  of  his  terrors  is  the  rapidly  dying  but  still 
existing  retailer  who  blows  into  the  mouth  of  the  paper 
bag  to  open  it. 

In  this  room  are  assembled  sweets  from  the  two  boiling- 
rooms  and  the  dipping-room.  Care  is  taken  that  any  risk 
of  the  sweets  becoming  sticky  before  they  are  wrapped  is 
eliminated  as  far  as  is  practicable.  The  whole  room  is 
maintained  at  a  low  humidity  by  an  air-conditioning  plant 
constructed  in  the  firm’s  own  workshop,  and,  as  an  addi¬ 
tional  precaution,  electrically  warmed  storage  is  provided 
for  sweets  which  have  to  be  left  unwrapped  overnight. 

A  wide  variety  of  wrapping  is  used;  plain  and  printed 
Cellophane  and  waxed  paper  are  combined  with  coloured 
foils,  and  each  type  of  wrapper  demands  a  special  machine. 
There  are  machines  of  very  high  capacity  which  do  “  twist 
wrapping  ” — that  is,  wrap  the  sweets  and  close  the  paper 
with  a  secure-looking  twist  at  the  two  ends.  There  are 
machines  for  Cellophane-wrapped  sweets,  which,  in  addition 
to  wrapping  them,  heat-seal  the  wrapper. 


Another  machine  sorts  out  flat  disc-shaped  fruit  drops,  | 
and  arranges  them  so  that  they  are  ready  to  be  wrapped,  | 
ami  then  wraps  them  in  foil  and  paper.  I 

Dipped  Sweets  \ 

There  has  been  a  steady  demand  for  many  years  for  | 
dipped  sweets,  and  a  large  department  at  Pasealls  is  I 
devoted  to  the  production  of  sweets  in  which  centres  of  ■ 
nuts,  chocolate  or  fruit  jelly,  to  name  only  a  few,  are  ^ 
dipped  in  a  clear  or  butter  toffee  suitable  to  the  flavour  of 
the  centre.  To  see  row  after  row  of  similar  sweets  being 
placed  rapidly  on  trays  from  a  pot  filleil  with  melteil  toffee 
gives  an  impression  of  ease  to  what  evidently  is  a  highly  f 
skilled  operation.  | 

Packing 

The  large  bottling-room  is  a  department  which  handles  a 
very  large  number  of  different  sizes  and  shapes  of  glass 
containers.  The  first  stage  in  the  work  is  the  washing  and 
drying  of  the  containers,  and  this  is  done  in  a  very  neat  i 
and  compjict  machine,  which  was  specially  «lesigned  to 
handle  anything  from  a  t-oz.  bottle  to  a  7-lb.  jar.  One 
end  of  the  machine  delivers  the  washed  and  dried  con¬ 
tainers  into  the  filling  tlepartment  itself,  thus  saving  the 
necessity  for  conveying  them  from  the  washing  department. 

Here  one  sees  a  veritable  library  of  labels  of  all  shapes, 
sizes,  colours  and  designs.  Nearly  all  the  sweets  arrive 
from  the  wrapping-room  by  conveyor  and  are  packed  into 
the  familiar  large  jars  from  which  a  large  proportion  of 
sweets  are  sold.  A  conveyor  then  takes  the  filleil  jars  to 
the  warehouse.  In  another  department  small  jars  only  are 
packed,  and  in  yet  another  the  decoratively  wrapped  tins 
are  filled.  These  latter  have  been  coming  more  and  more 
into  favour  in  recent  years. 

Warehouse  and  Despatch 

The  warehoiise  is  supplied  very  largely  by  conveyors 
from  the  packing-rooms.  A  considerable  proportion  of  the 
orders  are  majle  up  in  large  skips,  which  are  loaded  on 
the  firm’s  vans  for  direct  tlespatch  to  the  customer. 

Engineering  Department 

Not  only  is  the  engineering  department  concerned  with 
service  equipment,  but  also  with  the  production  plant. 
Many  problems  present  themselves  in  connection,  for  in¬ 
stance,  with  the  pumping  of  glucose  and  syrups  of  high 
viscosity  below  a  certain  temperature. 

The  steam  required  for  process  work  is  generated  in  the 
central  boiler-house  at  lliO  lb.  per  sq.  in.  superheated  to 
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“  .  •  .  ^  hen  s(|uare  pieces  of  barley  sugar  aiui 
similar  clear  sweets  are  required,  the  seiui-solid 
batch  coutaiiied  iu  steel  bars  t«>  ensure  uniform 
thickness  is  cut  with  the  appropriately  shaped 
cutlers,” 


“  .  .  .  The  roughly  cylindrical  mass 
is  then  put  in  an  automatic  batch 
roller.  This  machine  consists  of 
tapere<i  metal  ndlers  set  at  an  angle 
ami  j«Mne«i  t<»gether.  The  ‘  sugar  ’ 
is  placed  at  the  emi  where  the 
n»llers  are  farthest  apart,  and.  re¬ 
volving,  these  rollers  reduce  the 
mass  to  a  size  ami  shape  approxi¬ 
mating  to  a  sausage.  It  is  then  taken 
by  a  large  die  wheel  which  cuts  it 
int«>  shaped  drops.” 


*‘  .  .  .  there  are  machines  for  Cellophane-w  rappeil 
sweets  which,  in  addition  to  wrapping  them,  heat-seal 
the  wrapper.” 

This  is  «me  of  the  several  difl'erent  types  of  wrapping 
machines  used.  An(»ther  wraps  the  sweets  and  closes 
the  paper  with  a  secure-looking  twist  at  the  two  ends. 
Another  machine  sorts  out  flat  disc-shaped  fruit  drops 
and  arranges  them  so  that  they  are  ready  to  be  wrapped, 
and  then  wraps  them  in  foil  and  paper. 
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THE  CONFECTIONERS  INDUSTRS 

SOME  REFLECTIONS  ON  THE  PAST  AND  SUGGESTIONS  FOR  THE  FUTURE 


IN  THH  «‘\t‘ntful  days  in  which  we  are  living*  it  would  appear 
that  on  the  surface  not  only  is  there  no  lim«“  for  a  review  of 
the  past  t)f  any  particular  industry,  hut  that  such  a  review  would 
b«*  valueless  when  ct)nipared  with  the  mom«‘nt(*us  hap|)eninj*s 
with  which  we  are  dail\  surroundetl.  Y«-t,  ;is  one  is  confident  of 
ultimate  victory,  so  is  one  alst)  ct)nscious  that  the  future  must  be 
more  wisely  planned  for  than  it  was  in  the  past.  That  past  is  so 
full  of  lessons  ftir  all  of  us,  ;md  it  would  ap|M‘ar  that  now,  as  we 
stand  on  the  thresht)ld  «)f  a  n«‘W  t)rder  of  thing's,  is  the  time  to 
summarise  thos«*  lessons  learned  fnan  the  jtast,  with  those  hojx's 
we  had  envisafjed  for  the  future,  and  to  set  them  ilown  in 
black  and  white  as  focal  |M)ints  of  }*ui*lanc«*  not  only  for  those 
confrontinf*  immediate  problems  of  the  industry,  but  also  for 
those  wln>  may  be  privilej'ed  to  take  a  part  in  the  work  of 
riH'onst ruction  which  will  so  sundy  follow. 

Ia‘t  us  first,  therefore,  briefly  summarise  the  developments  of 
the  confectioiu-ry  industry  up  to  the  outbreak  of  war. 

Personnel 

If  a  mental  survey  is  made  of  the  (amfectionery  firms  exhibit¬ 
ing*  at  the  last  ('onfectionery  Kxhihition,  it  leaves  the  impression 
that  the  industry  had  reached  a  static  sta^e.  Mt)st  of  the  firms 
were  household  names,  and,  while  there  w«‘re  t)ne  or  two  fresh 
ones,  discreet  enquiry  invariably  showed  that  “  old  So-and-so  ” 
was  at  the  helm  behind  th»‘  scem-s. 

'I'he  averaj'e  aj^e  of  the  key  jinnluctive  jH'ople  was  probably  in 
the  late  thirties,  the  majority  of  whom  were  distinctly  mass- 
production  minded,  although  in  most  firms  there  existed  one  or 
two  old  "  toffee-smackers  ”  from  tin-  earlier  years  of  the  century 
whose  word  was  law. 

In  the  larj^er  firms  tlu-re  was  an  t'ver-jirowinj*  tendency  to 
draw  the  dejtartmental  heads  on  the  productive  side  from  the 
science  or  enf'ineeriiif*  jjraduate  staff  of  the  laboratories  and 
technical  wtirkshops  t>f  the  firms  c«»ncerned.  'I'he  skilled  crafts¬ 
man  seeme«l  to  1h-  slowly  disap|H-.'irin}<,  ami  no  adequate  substi¬ 
tute  h;id  yet  lH*en  evolved  to  t;ike  his  place. 

I  Ik'  rank  and  file  c«»nsisted  of  boy  machine  minders  and  an 
ev<‘r-increasinj<  proportion  of  younj*  f«-male  lalM)ur,  the  services 
of  which  were  ea>’erly  ct)mi)eteil  for  by  youn}<er  and  more  virile 
industries. 

The  Raw  Materials^ 

Su^jar,  jjlucose,  fat,  cocoa  beans  and  milk,  in  one  or  other  of 
its  ctMidensed  forms,  still  remained  the  b.asic  raw  materials. 
I'heir  |)urity  ha<l  re.ached  a  hij^h  standani,  anti  their  prices  were 
satisfjictorily  low,  hut  these  same  factors  only  seemed  to  empha¬ 
sise  the  limitations  with  which  th»‘  c«>nfecti«Mier  found  himself 
confrontetl  when  he  came  tt)  |»rotluce  a  new  line.  With  m> 
small  success  he  hrouj^ht  niechanic.d  methotls  of  manipidatin^ 
the  oUl  r.aw  materials  to  this  I'lul,  hut  somelmw  one  sensed  in 
the  frantic  production  of  iniiumerahle  jil.  count  lines — ’*  a  new 
one  for  each  «lay  of  the  wet'k  and  twtt  for  the  week-end  ” — the 
strufifiles  of  an  intiustry  for  the  spare  cash  of  a  public  who  daily 
had  more  and  more  attractive  ways  of  disposal  4)f  their  spend- 
inj^  money  |)laced  In-fore  tln-m. 

Equi|iinent 

.\part  from  hij<h-spe<  d  \\  rappin)^  and  packa}*in^  machines,  th«‘ 
equipment  of  the  c«mfectionery  industry  had  underj*one  hut 
little  vital  chan^je.  This  may  s«-t“m  a  lu-resy  to  som«'  of  our 
fri<ntls,  hut  in  «*ssence  it  is  the  truth.  In  how  many  factories 
tlid  we  not  find  tlm  old  melanj<uers,  refiners  and  conches  still 
doinfi  yeomen  service  so  well  that  it  was  h.ird  to  find  a  reast)n 
why  th*‘y  should  he  scrapiM-d,  except  where  marked  incre.ased 
|)nKluction  demamled  additional  iilant  ? 

Packaging  and  Pre8<‘ntation 

Th«“  sulK'onscious  knowledge  of  the  basic  in«‘vit:ibleness  of 
the  raw  materials  undoubtedly  produced  gre.'it  advances  during 
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rec«-nt  years  in  the  ptickaging  and  presentatitm  of  confectionery. 
'I'he  words  “  chocolate  box  ”  as  applied  to  art  had  alreatly  passed 
into  the  Hnglish  language  as  iM-ing  significant  of  a  particular 
phase  of  Kilwardian  ct)mmerclal  art,  but  the  gift  box  of 

ch(H'olates  t)r  Kaster  egg  casket  possessed  none  of  its  former 
“  |)retty-pn  tty  ”  attributes.  It  was  the  last  word  in  slick, 
modern,  stream-lined  prestmtation,  with  here  ami  there  a 
cleverly  calculated  throw-hack  to  the  lavender-and-lace  of  the 
\’ictorian  era. 

Box,  ribbon  and  foils  were  th«'  subject  of  careful  scrutiny  and 
blending  by  th<‘ir  res|>ective  experts ;  the  shajK's,  markings  and 
arrangements  of  the  actual  chocolates  were  evolved  by  close 
co-t)|)eratic)n  of  production  and  prestMitation  ;  the  finished  |)roduct 
did  great  credit  to  the  mod<Tn  scht)ol  of  art  which  the  industry 
had  comm«‘nced  to  absorb  into  its  ranks,  and  even  greater  credit 
to  the  production  manager  for  his  skill  in  placing  the  final 
approved  lay-out  on  to  a  remunerative  production  basis. 

'Fhe  m“etls  of  the  times  for  a  quick,  reaily-fi)r-use  pack  began 
to  show  itself  in  classes  of  ct)nfectionery  other  than  chocolates. 
Old  candy  favourites  appeared  in  new  wrap|)ings  such  as  bags 
of  cello[)hant'  and  even  pliofilm.  \'erily  the  hour  of  the  pres<‘n- 
tation  expert  was  in  the  ascendant. 

War-time  Problems 

'The  approach  of  the  long-threatened  storm  found  the  industry 
as  a  whole  somewhat  un|)repared  and,  like  all  of  us,  rather 
iqiq-iS  minded. 

Raw  materials  were  the  immediate  concern  of  all,  with  sugar 
as  the  predominant  theme  of  si)eculation,  but,  curiously  «‘nough, 
in  the  early  days,  while  loo  per  cent,  of  sugar  was  available  for 
all  (and  a  little  extra  for  those  buyers  with  a  personality!), 
glucose  was  un«xpectedly  short.  In  fact,  it  ci)nstituted  quite  a 
minor  distraction,  ;ind  one  s|H‘culates  h<»w  much  gmul  sugar  was 
su<ldenly  “  inv«“rted  ”  to  "  kill  ”  that  old  l)ogey  of  the  confec¬ 
tioner,  “  the  grain  ”.  But  that  slight  cotilrelenips  was  soon 
righted ;  it  was  realised  that  maize  was  not  only  essential  to 
poultry  farmers,  and  the  economic  distribution  of  confectionery 
raw  materials  was  soon  placed  on  a  fair  basis. 

l'h«*  problem  would  now  aiqn-ar  to  be  how  to  use  tln)so  raw 
mate  rials  to  the  best  |)ossibl«‘  adv.'intage*  of  the  whe)k-  community, 
for  they  contain  the  elements  of  a  h<“althy  enc-rgy-giving  diet, 
aiul  it  is  tt)  be  ho|M‘d  that  the  .Minister  t)f  Food  will  not  sacrifice 
confectit)nery  on  the  altar  of  any  misinformed  crusade  against 
luxuries. 

.Aims  of  the  Industry 

'I'he  aims  t)f  the  confectionery  industry  during  war-time  seem 
tt)  1h*  clearly  intlicatetl  tt)  them  ;  tt)  assemble  the  valuable  raw 
materials  t)f  their  craft  in  as  palatabit*  a  fttrm  as  jM)ssible,  con¬ 
sistent  with  high  ft)t)d  anti  tMiergy  value,  and  tt)  prt)duce  those 
gtH)tls  as  cheaply  as  circumstances  will  allt)w,  with  the  minimum 
t)f  labt)ur.  If  this  can  be  achievetl — and  it  mt)st  surely  can — 
then  the  industry  will  be  tlt)ing  a  service  tt)  the  natit)n. 

'I'he  industry  has  by  nt)w  surrentleretl  the  greater  pro|)t)rtit)n  t)f 
its  men  untler  thirty  tt)  the  .Servict*s ;  the  use  of  the  sugar  and 
gluctise  ratit)netl  tt)  50  per  cent.  t)f  pre-war  ct)nsumptit)n  can  he 
St)  directed  that  tht)se  lines  which  invt)lved  the  maximum  of  hand 
lalM)ur  are  entirely  tdiminated,  thus  releasing  ;i  supply  t)f  skilful 
anti  tlextert)us  female  labour  fttr  munitittn  ])rt)tluctit)n. 

'I'he  British  public  has  ht>en  matle  ct)nscit)us  by  natittnal  adver¬ 
tising  t)f  the  nutritious  value  t)f  slab  cht)ct)late,  and  this  value 
can  bt*  increasetl  by  the  inct)r|M)ratit)n  t)f  ;i  pro|)t)rtit)n  of  tht)se 
largt'  purchases  t)f  fruits  anti  nuts  we  have  math*  in  the  .Mitldle 
Fast.  But  tht)se  fruits  anti  nuts  must  be  usetl  quickly,  as  they 
cannt)t  l)e  stttred  indefinitely.  The  price  t)f  slab  chttcolate  is  a 
clear  intlicatittn  of  the  lt)W  protluction  anti  lalxtur  charges  its 
manufacture  invttlves,  anti  t)hvit)usly  the  prt)ductit)n  t)f  a  food¬ 
stuff  which  needs  the  minimum  t)f  labttur  shttultl  Iw  fttsteretl 
tiuring  the  tlays  that  lie  aheatl  of  us. 

'I'he  same  remarks  apply  equally  well  to  toffee,  for  in  a  tttffee 
we  havt“  an  excellent  blenti  t)f  veget.ible  fat,  milk  protein  and 
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rarl)<>li>tirittt‘,  whirh  ran  hr  pnHluiril  eionomically  and  which, 
(<ivcn  reasonable  conditions  of  stt)raf*e,  has  a  j^oinl  shelf-life. 

Ih-inj*  limited  to  slab  chocolat»‘  anti  toffee  seems  a  pretty  j^rim 
war  out  bulk  to  t)iir  jaded  pre-war  palat<>s,  but  w»>  can  depend  tm 
our  production  e.\|K*rts  to  intnuluce  t«>  these  basic  lines  that  touch 
of  orij^inality  and  novelty  which  is  inherent  in  the  industry. 

Protection  .Allied  to  Presentation 

.\t)W  as  to  |)resentation.  .\t  a  f^lance  this  would  appear  to  In* 
one  of  the  frills  which  must  >*0  with  the  wind.  But  quite  a  lot 
of  presentation  has  been  sensibly  allied  to  the  protection  of  the 
pnKluct,  ;ind  the  e.xperienfe  thus  fjained  must  now  be  np|>lied  to 
the  new  probh'ins  that  container  shortaj^e  will  brinj*.  Further 
to  this,  we  look  t»)  our  presentation  e.xperts  to  j^ive  us  cheery 
colourful  packs.  They  need  cost  no  more  in  time,  money  or 
material,  but  what  a  difference  they  cjin  make  to  our  everyday 
outlook  !  The  authorities  are  iK'jjinninj*  to  realise  that  colour 
and  swaf'f'er  are  needed  if  w«*  are  all  to  j^ive  of  our  bt-st. 

It  is  to  Ih*  hojHHl  that  the  protective  action  of  metallic  foil  will 
not  be  overlooked.  One  notices  nowadays  that,  while  our  cigar¬ 
ettes  still  retain  their  foil,  althou^^h  the  metal  may  have  chan^Jed 
somewhat,  our  slab  chocolate  is  lM'j<innin}»  to  lose  its  familiar 
silvery  coatinj*.  This  loss  is  to  b»‘  deprec.ated,  since  the  foil 
protects  a|4ainst  damp  and  tt>  some  extent  aj'ainst  insect  attack. 
If  foil  is  to  be  rationed,  as  seems  inevitable,  it  should  be  clearly 
repr«-s»‘nted  to  the  authorities  that  it  is  more  vital  to  the  chocolate 
trade  than  to  some  «»ther  industries. 

Turniii}'  to  insect  attack,  let  us  be  jjlad  to  record  that  the 
production  of  that  valuable  fumigant  ethyU-ne  oxide  and  its 
other  deriv.atives  is  m)  lonjjer  a  Continental  monopoly,  but  has 
b«*en  firmly  establish«‘d  hv  ;i  British  company.  Its  value  will 
be  inestim.'ible  in  the  |)reservation  of  many  confectionery  raw 
materials  from  insect  attack.  Those  nuts  and  fruits  from  the 
Middle  Fast  will  need  it  before  many  motuis  are  passed  ! 

The  Public  Taste 

.Sonu‘  sjx'culation  as  to  how  tin*  (uiblic  taste  will  vary  in  war¬ 
time  must,  t)f  course,  fill  the  minds  t)f  the  sales  side  of  many 
concerns,  .\s  lonj*  as  the  public  }^ets  a  fttir  pro|H)rtion  of  the 
staple  lines  in  the  |)urch:ise  of  which  it  has  already  l>een  edu- 
cat«-d,  saU-smen  ne*‘d  h.ive  no  fear.  But  the  j'oodwill  of  the 
retail  tnule  must  be  ndained.  .Mready  one  has  heard  murmur- 
inf's  across  divers  counters  of  the  injustices  suffered  at  the  hands 
of  firm  “  X  ”  and  what  fjood  service'  is  beinj*  f'ive  n  by  firm  “  Y  ”, 
These  murmurinf's  stick  in  the  mind  of  the*  ])urchaser,  to  whom 
they  ,'ire  confuleil,  to  the  lU-trime-nt  of  “  X  ”  tmtl  the  f'lorificatie)!! 
of  "  V  ”.  Xow  that  you  can  sell  all  yt)u  can  proeluce',  .Mr.  Sales 
Manaf'er,  n‘presentativ«‘s  are  not  necessarily  the-  luxurie-s  you 
may  Ik-  led  to  imaf*ine ;  the-y  are,  if  ee)rrectly  traine-d,  a  ve-ry 
valuable-  means  of  puttinf*  your  trials  anel  ditiicultie-s  l)e-fe»re-  the- 
man  whet  sells  yetur  }*e)e)ds. 

The  Future 

I'he  re-  re-mains  to  us  the-  t;esk  of  |)ickinf*  out  the-  chinks  in  the- 
armour  of  the-  tr.'ide  and  indie-.-itinf'  what  reme-die-s  mif^ht  be- 
achie-ve-el  in  the-  future. 

.\t  a  C'onfe-ctietnery  .Sjtorts  .Xssetciatiem  dinne-r  a  fe-w  years  back 
Mr.  .Mathie-son  spoke-  of  the-  olel  spirts  etf  “  striftpinf*  the-  humftuf'  ” 
and  ”  inillinf'  the-  rock  ”,  I'hose  sports  stanel  a  fair  ch.ince-  etf 
be-eetminf'  oltMile-te-  if  the-  cr:iftsme-n  etf  the  industry  are  nett 
feiste-re-d  more  care-fully  than  they  h.ive  In-e-n  elurinf*  the-  p.'ist  twei 
ele-i  aele-s.  The-re-  se-e-ms  tet  Im-  a  ele-finite-  ne-eel  for  te-chnic;il  schoetls 
run  on  line  s  similar  tei  the  b.ike-ry  schoetls  in  Lonelon  and  .Man- 
cheste-r.  In  the-se-,  yeiunf*  men  can  Ih-  tauf^ht  in  w  heile-tinie-  ;inel 
e-ve-ninf;  cl.'isse-s  the-  e'etmmerci.'il  ,'inil  scie  ntific  princi|)le-s  which 
underlie  the-  eeinfe-ctione-r’s  art,  anil,  wh.'it  is  e-qually  im|Mirtant, 
they  can  fi.'iin  the-  neee-ssary  manipulative-  skill  in  the-  cr.-ift  itse-lf. 
The-  inelustry  owe-s  it  to  its  olel-time-  cr;iftsme-n  that  the-ir  skill 
sh.'ill  not  Ite-  ri-pl.iieel  fty  a  te-chnical  ele-p.-irtme-ntal  hi-ael  anel  a  fe-w 
m.ichine-  minele-rs.  I'hi-ir  craft  must  lie-  ke-pt  alive-,  ami  the- 
industry  may  we-11  elr.iw  a  li-sson  from  the-  bjike-ry  inelustry  on 
how  this  can  be-  :uhie-vi-el.  I’e-rh:ips  they  can  f*ei  one-  be-tte-r  ;mel 
ensure-  that  all  me-n  so  traine-d  are-  ;ibseirbe-el  into  the-  inelustry  anel 
f’ixi  n  the-  |Misitions  the-ir  trainiiif*  warr;int>,  or  e-lse-  the-y,  too,  will 
elisap|ie-;ir  into  the-  r.inks  etf  skille-il  ele-monstr.itors  of  pro|)rie  tary 
hr.inels  of  e'onfe-ctieine-rs’  raw  mate-rials. 

The  ('oeoa  Bean  and  other  Tropical  Products 

It  is  not  within  the-  scope-  etf  this  artiele-  to  pnlarf»e-  on  the- 
eieinomic  proftle-ms  which  surrounel  the-  proeluction  and  elistriftu- 
tion  of  th.'it  b.-isic  raw  mate-rial,  the-  cocoa  fte-an.  Surely,  how¬ 
ever,  the-re  are  suflicie-nt  trained  e-eemomists  amon^  the-  exe-eutive 


staffs  of  the-  Bij*  Five  who  e'oulel  co-ojH-rate  with  the  confec- 
tietne-ry  manufacture-rs  of  other  e'ountries,  our  Colonial  Offie'e 
;mel  the  proeluce-rs,  with  a  view  to  setting*  this  essential  side  of 
the-  busine-ss  on  a  firm  anel  e-quitable  basis  bir  all  concerned.  \Ve 
must  have-  no  metre-  burnin}4  etf  eeneta  crops  etn  the-  (lolel  Coast 
anel  no  more-  viole-nt  fluctutitieins  in  the  prie'e  of  .Xecra  be-cause  of 
su(t|)eise-elly  short  crops,  if  it  is  humanly  |Kissible  to  pre-vent  it. 

For  new  materials  we-  can  lenik  with  setme  confielence  te>  our 
own  tro|)ical  Kmpire-  to  proviele-  fresh  jirinlucts  with  which  to 
tickle  the  palate  of  a  fickle  public.  Prior  to  the-  war  the  Imjierial 
Institute  h;iel  be-come-  aware  etf  this  problem  anel  hael  done  useful 
work  in  brinjjinj^  toj'ether  the  fruit-j*rowers  of  the  West  Indies, 
.Australia  and  South  .\frica  anel  confectionery  concerns  of  the 
Home  Ceiuntry.  'I'his  pioneer  work  can  easily  be  re-establishe  1 
in  the-  future-,  and  in  all  pretbability  it  is  in  such  work  as  this 
that  industry  will  fiiul  its  bijj^est  aelvances. 

The  Retail  Trade 

f)ne-  further  problem  the  inelustry  must  face  is  the  better 
itr^anisatietn  etf  its  retail  side.  .At  the  metme-nt  anybexly  with  the 
inclin.ation  and  a  few  ptunds  capital  can  ojx-n  up  a  confectionery- 
tobacco  busim-ss.  On  the  surfae'e  no  traininj*  or  skill  seems  to 
be-  neee-ssary,  but  ye-t  the  hif^h  propetrtion  etf  b.inkrupts  in  this 
line-  of  business  clearly  inelicate-s  that  the  manaf*e-ment  of  a  retail 
sheip  is  nett  the  simfile  matter  it  wetuld  appear  to  be.  To  protect 
their  own  interests  eonfectionery  manufacturers  must  exere'ise  a 
wiser  contretl  etn  thetse  who  would  sell  their  j*oetds.  In  the  past 
re-taile-rs  have  be-e-n  letaeleel  with  stock  by  the  bait  etf  extra  dis- 
e'ount,  with  the  eonse-que-ne-e  that  stale  material  has  been  foisted 
etn  the  public,  to  the  detrime-nt  of  the  industry  as  a  whole.  In 
these-  days  etf  sealeel  packafie  trade-  the-  elanj^ers  of  such  methods 
;ire  etbvious.  There  are-  many  envious  eyes  etn  the  vast  income  of 
the  eonfe-ctietnery  trade,  and  the  successful  retentietn  etf  this  in- 
e-ome  can  etniy  be-  achieveel  by  ensurinj*  that  thretu}4hout  the 
lenf^th  anel  bre-.-edth  of  the  land  the  public  f'et  their  chete  olates  and 
candies  ”  factory-fresh  ”. 

The  Houge  of  Pagcall 

{Con I i titled  from  pofie  ie)S) 

4.50*  F.  Reducing  valves  at  .several  points  give  1*20  lb. 
anel  80  lit.  from  which  further  reductions  are  made  to 
*20  lit.  per  sq.  in.  and  Ie.ss  where  necessary. 

There  are  three  main  boilers  of  Lancashire  type,  anel 
firing  is  done  automatically.  As  an  emergency  there  is 
equipment  for  oil  burning. 

Stoker  speeds  and  dampers  are  automatically  controlled 
by  the  appropriate  equipment. 

For  cooling  processes  in  the  factory  there  is  a  brick  build¬ 
ing  in  which  are  housed  the  compressors  and  condensers. 
There  are  three  compres.sor  units  in  which  ammonia  is  lused 
as  a  refrigerant. 

Current  is  taken  from  the  County  of  London  Electric 
Supply  Co.,  Ltd.,  at  a  central  point  through  440  volt,  3- 
phase  feeders  from  a  local  transformer  station.  Sub¬ 
feeders  proceed  to  six  distributing  centres,  where  the  cir¬ 
cuits  are  fused  for  further  distribution,  the  departments 
are  metered,  and  transformers  provide  *2(M)  volts  for  heat¬ 
ing  and  lighting. 

The  largest  motors  are  45  h.p.,  rating  at  *2«0  r.p.m.,  and 
altogether  the  total  number  in  use  amounts  to  approxi¬ 
mately  .500. 

The  personal  comfort  of  the  employees  is  well  catered 
for  by  the  welfare  department,  which  has  ambulance  and 
re.st  rooms,  and  a  large  canteen  which  is  extensively 
patroni.sed.  In  common  with  all  manufacturing  concerns, 
Pascalls  have  provided  a  large  number  of  concrete  shelters 
to  which  access  can  be  obtained  from  anyw-here  in  the  fac¬ 
tory  in  a  very  few  minutes. 

SOME  SUPPLIERS  TO  .JAMES  P.ASCALL,  LIMITED 

C'opiH-r  V’essels :  Hraitliwaile  and  Co.,  Ud.;  Low  and  Duff,  Ltd.; 

Hnerley,  Collier  and  Hartley,  Ltd. 

Well  Pumj):  Harland  Engineering  Co.,  Ltd. 

Wrapping  .Machines:  Rose  Hros.  {(iainshorough).  Ltd. 

.Automatic  Stokers:  Hodgkmson  and  Co.  {Salford),  Ltd. 

•Automatic  B«)iler  C«)ntrol :  James  Gordon  and  Co.,  Ltd. 

Induction  Motor:  Hrook  .Motors,  Ltd.;  Crompton  Parkinson,  Ltd. 
Town-gas-fired  Boiler:  Cochran  anil  Co.;  .4nnan,  Ltd. 

('ompres.sor  Ibiits:  Ernest  HVsf  and  Henyon,  Ud.;  Peter  Hrother- 
hood.  Ltd. 

.Motor  Starters :  George  Ellison,  Ltd. 


202 


htuui  ytanufticlttrv—.\mfust  |9Ki 


THE  DETERMINATION  OF  SUGARS 

IN 

CHOCOLATE  AND  CONFECTIONERY 


Sl’CiARS  form  tin-  major  comiMmonts  of  rhorolatt*  and  ronfoc- 
tioiu-rv,  ami  tiu*  |)ro|M)rtion>  in  wliiih  tlioy  aro  u><‘d  ^roatly 
inlluoiu'e  o>nsistfmy,  tasto,  and  k«‘f|)in}4  c|u.'ilit\ .  For  thi>  r*  aM>n 
methods  for  arrivinj*  at  tlio  i.|iiantitios  *)f  tin*  \arioiis  Mikar> 
|)ros»*nt  liave  rcivixa-d  ionsi<l»*ral)U“  attention.  I'ln*  literature  of 
the  sid)jeet  is  so  extensive  that  it  is  im|H)ssihle  to  n'vit'w  it  lien-. 
Only  selected  methods  are  mentioned,  illustrating  the  principles 
of  analysis,  and  iti  most  cases  these  methods  are  known  to  h.ave 
}4iven  satisfactory  service  in  routine  use. 

Sugars  Used  in  (’onfeotionery 

rite  principal  raw  materials  which  conirihiite  to  the  siiear 
content  of  confectionery  are  : 

('aitc  tiiiii  Heft  Suf’ars :  So  to  loo  per  cent,  sucrose,  to- 
^«-ther  with  various  ijiiantities  of  iincrt  sukar,  ;iccorilin}4  to 
krade. 

Invert  Siif^ar  Syrnf>:  .\hoiit  So  per  c<  iit.  of  inv»*rt  siij^ar — 
i.e.,  40  per  c<“nt.  tlextrose,  40  |>*‘r  «'ent.  le\idose  and  jo  per 
c»  nt.  water. 

lyexirose,  ('crelose :  Dt'xtrost*  hydrate  or  anlndrous  dex¬ 
trose. 

(ilucose  Syriift:  X'arioiis  proportions  of  d»*xtrose,  maltose 
;md  tlextrin. 

Fiill-Creoin  Milh  I'oieder :  .\hout  44  per  »  ent.  lactose. 
Skiinnied  Milk  /’oii'i/er ;  .\hout  4S  per  lent.  lactos*-. 
S^eeclened  Fiill-Creani  Condensed  Milk  :  .\hoiil  4J  per«-ent. 
sucrose  and  IJ'5  p«‘r  ci'iit.  l.actose. 

Sioeelened  Skimmed  Condensed  Milk:  .\hout  45  per  cent, 
sucrose  and  15  per  c**nt.  lactose. 

The  siij^ars  concerned  in  th<‘  analysis  (»f  chocolate  and  «t»n- 
fectionery  an*  thus  :  sucrose*,  elextrose*,  m.'iltose*,  l<*vulose*,  hu'tose 
ami  d<*xtrin.  I'lu*  last  is  not  strictly  a  suj^ar,  hut  it  is  c<inv«*ni(*ni 
to  treat  it  as  om*  for  the  |)n  st*nt  pur|M)s«*.  In  m;my  cas<*s  all  six 
etf  thi*s«*  an*  pn's«*nt,  and.  t«»  arrive*  at  the*  e.|uantitie*s  e)f  e*ach,  six 
aecurate*  elete-rminatieiiis  weeidel  he*  re*i|uin  ei.  I*'e)rtunate*l\ ,  he»w- 
e*ver,  feer  practieal  purpose*s  it  is  not  nee-e*ssary  to  know  e*ach 
se*p;irate*l\ ,  anel  it  is,  in  faet,  much  imere*  use*ful  te)  n*pe)rt  ;is 
sue-rose*,  inve*rt  sukar,  j^lue-ose*  se)lids,  lacteese*  anel  an\  ele*xtre)se*  in 
e*xe‘e*ss  e)f  that  incluel(*el  in  the*  inve*rt  suf^ar  anel  ^>lue'e»se  setliels. 
I'his  re  elue  e  s  the*  numlM*r  e»f  uidsneiw  ns  fnnn  six  tet  li\  i*,  w  ith  a 
e‘e)rre*spe)nelink  n*elue'tiein  in  the*  numl)e*r  eif  de*ti*rminatie)ns. 
I’sually  in  ee>nfe*ctie)m*ry  the*re*  is  no  ele*xtreise*  pre*se*nt  e)the*r  than 
that  aeiele*el  in  the*  invert  suj^ar  or  j^lueeese*,  anel  in  eheteeelate* 
eemve  rture*  th(*re*  is  usuall\  ne)  inve*rt  suf^ar  eer  }4luee)se*  seeliels. 

Clarificalion  of  Solution 

Me  fetn*  the*  estimation  eef  the*  suk.ars  ean  he*  e'eimme*nee*el  a  satis¬ 
factorily  clarilie*d  se)lutie)n  must  he*  pn-pareel.  In  a  fe*w  instanee*s 
— e.g.,  fetnelant  ere*am  anel  he>ile*el  swe*e*ts — sjee  cial  tre*atme*nt  may 
neit  1m*  ne*eessarv.  Fe>r  cheMeelate,  plain  e>r  milk,  le*ael  suhaee*tate* 
solutieen  li.P.  is  the*  me>st  suitahle*  clarifyin}*  aj<e  nt,  alneut  4  c.c. 
he*in^  sulVu'ie*nt  tee  e'larify  je>  Jims.  e>f  cheie-eeljete*.  Le*ael  suhae‘e*t;ite 
seelutieen  is  alsei  suitahle  fe)r  cle*arin^  seelutieens  e'emtainin;^  eer^anic 
aciels,  j^ummy  mate*rial  eer  starch.  In  me»st  ease*s  a  trial  chtrilica- 
tie)n  will  have*  tei  1m*  maele*  tee  elisee)ve*r  the*  lM*st  ameeuiit  e>f  le*:iel 
seelutieen  te>  use,  lM*eause  a  larj^e*  e*xce*ss  is  a  elisaelvantake  le*aelinj» 
to  cleeuelin^  e)f  the  claririe*el  se)lutie)n  afte*r  liltratieeM.  .\Ie)re*e>ve*r. 
when  Fehlinj^’s  setiutieen  is  te»  he*  use'd,  exee*ss  le*ael  must  be* 
re*me)veel. 

.\lee»he)l  is  fre‘que*ntl\  e*ffe*cti\e*  in  remetvin)'  j*ummy  anel  starehy 
mate*rial.  If  kmtt  arahic  is  pre*se*nt,  leael  suhaee*tate*  in  aelelitietn 
te)  aleeeheil  w  ill  he*  re*quire*el  te)  e*tTe*ct  a  se*paratie)n. 

I'or  the  reme)val  e)f  pre)telns,  pheesphotunjjstic  jeciel  is  a  ce)n- 
ve*nie*nt  reaj*e*nt.  There*  is  a  elisaelvantake  te)  its  use — the*  sle)w 
inversieen  e)f  sucre)se*  due  te)  its  relativt*ly  le)W  p\{.  Se)lutie)ns 
elarilie*d  with  phe)sphe)tunkstic  must  he  e.\amine*el  at  e)nee*  e)r  else* 
neutralised.  This  rea>'e*nt  is  suit.ihle  fe)r  re*m))\ink  fie*latin, 
easein,  e*tc.  In  the*  ease  e)f  an  unkne)wn  s.'unple*  it  is  usually 
ne*e'essary  to  carry  thre)U)4h  se)me*  trial  clarilie  atieens.  Wry  useful 
fe)r  re*menin>‘  easein  fre)m  seelutieens  of  tofft'e,  etc.,  is  the  zinc 
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ae*e*tate*/potassium  f)*rroe*\ aniele*  re*af‘ent  ele*ve*le)pe*el  fe)r  the*  clarifi. 
cation  e)f  milk  preulue  ts.  ‘  \\’h)*n  usinj*  this  for  teelTe  e**,,  ael\ ;mla>je 
is  taken  e)f  the*  fact  that  me)st  e)f  the*  casein  has  alre*ael\  he*)*n 
re*ml(*re*el  insoluhle  hy  eeeokinj^.  I'e)r  je)  ‘>f  te)ffe*e*  usually  onU 
4  c.c.  e)f  each  reaf^e  nt  aie  re*(.|uire  )l  feer  satisfiie  te)ry  cle*arinji  e)f  the 
se)Iulion. 

Volume  ('orreetion 

\Vh)*n  the  clarilie*el  M)lut!))n  has  he*e*n  pre*pare*el,  a  e'))rre*ctie)n  ha> 
te)  he*  m.iele*  te)  arrive*  at  the*  actual  veelume*  in  which  the  sU!4ars 
fre)m  the*  we*i)4ht  e)f  sample*  lake*n  are*  elisseelveel.  If  ;i  known 
weight  ))f  sample*  is  elissi)l\ e  el,  elaritie  el  anel  maele*  u|)  te)  a  known 
\e)lume*,  the*  true*  ve)lume*  i>  ohiaim-el  hy  suhtractin>«  the*  veelume*  of 
insolid)!)*  matte*r  pre*sent  —  e’..t,’.,  fat,  |)re)te'ins,  «*te-.  Te)  arrive*  at 
the*  ve)lume*  ))f  inseeluhle*  matter  its  weij^ht  anel  spe*cilic  veeluine' 
must  Im*  appre)ximate*ly  known.  I'he*  we*ij<hl  can  he*  caleidate*el 
from  the*  e'ennposition  eef  the*  >ample*,  whie'h  must  he*  kneevvn 
appre)ximate*ly.  .\s  re^arel>  the*  sp)*cilic  ve)lume*,  it  is  sullieie  ntly 
aecurate*  te)  take*  that  e)f  any  iiiseeluhle*  material  e)the*r  than  fat  ;is 
o-Se),  anel  that  e)f  fat  as  from  i-oj  feer  eeweea  hutte*r  te)  i*e)4  fe)r 
e'e)e()nut  e)il.  I'e)r  example,  >u|)pe)s)*  jo  che)ee)late*  ee)ntain. 

in)4  I  pe*r  e  e  nt.  w  at)*r,  4<»  |)e*r  e  )*nt.  suj*ar,  45  p(*r  e  e*nt.  ee)ee)a  hutte*r 
anel  14  |M*r  ee  nt.  fat-fre*e*  ee)ee);i  mat)*rial  we*re*  elisse)l\e*el,  clarilie*)! 
anel  made*  te)  j))e)  e-.e*.  The*  \  e)lume*  e)f  the*  fat  weeidel  1m*  7*e)  x  1*))^  = 
7*14  C.C.,  anel  e)f  the*  e*e)e'e)a  mal)*rial  4*e)  x  e)-So=  j-4e)  c.c.  The* 
e-orre*cte*el  ve)lume  thus  lM*e-ome*s  jex) — (7*14  +  2*4))). 

.\s  an  :dtt*rnative*  te)  makin(4  up  to  a  kn)>wn  ve)lum)*  it  is  se)me*- 
time  s  e))nve*nii  nt  te)  aelel  a  kne)wn  v))lume  e)f  wate*r  te)  the*  kneewn 
weight  ))f  sample*,  hriii}*  inte)  se)luti))n,  anel  suhs)*i|ue*ntl\  ce)rre*et 
fe)r  the*  increase*  in  veelume*  elue*  te)  the*  suj^ars  ;mel  wat)*r  in  the* 
sample*.  This  pre)e*e*elure*  is  more*  ae'e'urate  wh(*r)*  the*  |)e*re'e*ntaj4e 
e)f  ins))lid)le*  mat)*rial  is  lar>.{i*.  Re*|M*atinji  the*  aheeve  e*xample*, 
sup|M)si*  the*  Je)  k'”^*  "f  ch))e*e)late*  we*re*  elissolveel  in  jeM)  c.c.  e)f 
wat)*r,  the  solutieen  w  eeidel  ne)W  eeensist  e)f  j<k)*j  k”’^*  ‘‘f  w  ate*r  anel 
!))*))  Jims,  of  su>4ar — jio*j  in  all.  The*  el)*nsity  e)f  the*  s))lutie)n  e-.'in 
he*  re*a)l  freem  tables-  te)  he*  i*))i7,  anel  the*  \e)lunie  in  whieh  the* 
sii^iar  freem  the*  je)  k'”^*  ‘’f  sjunple*  is  elisseelve*)!  is  j  le)*’ +  i*e)i7  = 
j))()*7  c.e*.  The*  appr))xim;»le*  suf«ar  e*e)nte*nt,  une*))rr)*cte*el  feer 
veelume*.  is  sutVieie*nt  feer  the*  el)  n>it\  e*.*dcidati))n.  If  warming  i)> 
r)*t|uir<*el  in  ))rel)*r  te)  hrin>4  the*  s.'unple*  inte)  s))luti))n,  the*  tlask 
shoulel  he*  we*ij4he*el  h)*f))re*  this  )ipe*r.'iti))n  anel  maele*  te)  we*ij‘ht 
;ifte*rw  arels  hy  re*plaee*m)  nt  ))f  the*  sm.'ill  e|u:intity  e)f  wate*r  le)st  hy 
)*vap))rati))n.  I'he*  veelume*  ))f  any  cl.'irifyinj*  ;ikent  sheeidel  h)*aelele*)l 

te)  the*  e'e)rre*cte*el  veelume.  If,  f))r  )*x.'unple*,  4  e*.c.  e)f  le*;i)l  sul)- 
aee*t;it)*  we*re*  aelele*el  in  the*  .'dMeve*  e*x;mi|)le*,  the*  final  veelume*  weiulel 
he*e*e)m)*  J)h|*7  e'.e*.  I'eer  j*r)*at)*r  ae’e'uracv  :i  )*e)rr)*ction  must  he 
maele*  fe)r  the*  veelume*  e)f  the  le*;iel  pre*cipit:ite*. 

Analytical  Processes  Available 

(ji)  Polarimetric  Methods. 

.\  elire*e  t  ele*te*rmin;itie)n  e)f  sucreise*  can  he*  maele*  hy  me*ans  eif  the* 
polarimete*r,  :mil  the  re*;ulin)is  ))htaine*el  f'ive  a  )<))e)el  inelication  ))f 
.'iny  e)th)*r  suyiiirs  pres)*nt. 

Sucre)se*  is  estimate  el  hy  peelarisin^  ;i  seelutieen  he*fe)re*  anel  afte*r 
inve*rsie)n  hy  acid  e)r  in\e*rtase*.  I)e*t.'uls  feer  carrying  e)ut  the* 
inversiein  are*  j»i\e*n  in  m;my  iiape  rs  elescrihin^  the*  «*stimatie)n  e)f 
sue  re)se*  in  particular  proelue  ts.  J.'ickseen  ;mel  (lillis*  have  maele*  a 
full  sluely  e)f  the*  r.ite  e)f  the*  re*:ictie)n  in  elifTe*r)*nt  stre*nklhs  e)f  ;uiel 
;inel  the  reliahility  e)f  the*  ('l)*r>‘et  eliviseer.  Where  hulTe*r  salts  are* 
prese*nt  in  ;my  quantity,  as  in  milk  |)re)elucts,  e*xtra  aciel  may  Im* 
re*quir<*el  te)  hriiif*  aheiut  ee)m|)le*te  inve*rsi))n. 

The  Cler)4e*t  diviseir  is  e*qual  te)  the  eliffe*re*nee  he*twe*e*n  the 
re)tatie)ns  ))f  sucreise  anel  “  inv)*rte*el  sucreese*  ”  un)l)*r  the*  e*x|M*ri- 
m)*nt:d  eeenelitieens.  The*  re)tatie)ns  ))f  the*  su><;irs,  particularly  ))f 
inve*rt  suy»ar,  are*  affe*e  te*el  hy  salts  ;mel  e)the*r  suhst.ine'es  prese*nt  in 
the*  seilutie)n  :mel  alse)  hy  the*  conee*ntr:ilie)n  e)f  suj'.irs,  anel  it  is 
prefe*r;ihle*  te)  eletermine*  e*xp)*rim)*nt;illy  the  value*  e)f  the  elivise)r  in 

sp) *cial  e'.'ises,  whe*re  }4re*at  .'iccuracy  is  re*quire*el.  Standard  pre)- 
eedures  have  he*e*n  weerkeel  out  fe»r  some*  pre)elucts  and  sheiulel  he 
use*el  w  here*ver  jM)ssihle. 
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\\'li»T»'  alrtiln)!  has  bcoii  used  tu  clarify  a  stdutitni  the  CIerj»et 
divisor  will  he  considerably  lower  than  if  water  alone  is  used  as 
the  solvent.  'I'his,  aj^ain,  is  mainly  tiue  t»)  a  chan>4e  in  the 
s|)ecilic  rotation  of  the  invert  suj^ar.  I'nfortunately,  no  fi><ures 
have  been  |>uhlish«‘d  for  the  s|)ecilic  rotation  of  invert  su^ar  in 
the  presence  of  alcohol.  It  is,  how«‘ver,  very  »‘asily  ileti*rmined. 

Sucrose  may  ;dso  Im>  determined  in  the  presema-  «»f  other  suj^ars 
by  destnn  in^  tin-  l.itter  by  lime  treatiiK'nt.  .\ny  nMiiiuninj*  n)ta- 
tion  will  then  Iw  due  to  sucrose  alone.  Althouj^h  this  im-thod  has 
l)een  work<“<l  out  in  some  <letail,'  it  is  probably  not  yet  as 
accurate  or  reliable  as  the  inversion  imthod.  .\t  87°  the 
si)ecilic  rot.'ition  of  inverf  su^or  is  nil,  tin*  positive  of  the  tlextrose 
b<‘inj4  exactly  b.-danced  by  the  nej^ative  of  tin-  levulose.  If,  there- 
fon*,  :i  su)4.'»r  mixture  containin}4  sucros*-,  invert  su}4ar  .'iml  com- 
merci.il  ^lucos«‘  is  inverted  and  polarisetl  at  this  temperjtture,  th«- 
readiiifi  will  b»‘  due  entirely  to  the  j'lucose.  This  enables  the 
latter  to  b«‘  calculated,  provideil  its  spt'cilic  rotation  is  known. 

When  some  siij^ars  are  ilissolved  in  wat«T  the  s|)ecific  rotiition 
does  not  reach  a  constant  value  immedijitely.  This  is  diu-  to  the 
inter-conversion  t)f  the  «<-  :md  the  li-  forms  to  reach  «‘i|uilibrium, 
and  is  i);irticul;irly  notice.able  in  the  cas<‘  of  Iact«)se.  l)issolvin^^ 
in  wat«‘r  «)f  So®  to  ()o®  ('.,  or  renderinj*  tem|)orarily  alkaline  with 
ammonia,  c.auses  ec|uilibrium  t»)  be  reached  very  nipidly.  The 
ammonia  shouki  be  neutraliseil  la-fore  readinj^s  are  taken. 

The  |>olaris;ition  constants  of  the  suj'ars  are  >*iven  in  st>me 
d»-t;iil  in  tin-  International  (Vitic.-d  T;ibles.®  'I'he  following*  are 
the  specific  rotations  of  some  sui'ars  at  jo®  C.,  usiiif^  sodium 
lifjht  : 

•Sucrose  :  j -t-o-oi  >67/)  —  o-(K)037b/)^ ; 

L;ictose  :  52-54  ; 

Dextrose  :  52-50  4- o-oiSS/)  +  o-o<k)5  17/)*  ; 

Invi-rt  suj^jir  ;  —  to-447  —  o-o(x)()S/>- o-o<mi22/>®  ; 

where  /)  is  the  per  tent,  by  wei>4ht  of  tot.il  suj^ars  |M-r  too  c.c. 
of  solution.  It  must  be  remembered  that  05  >jnis.  of  sucrose 
jjive  KK)  )‘ms.  of  invert  suj^ar  on  inversion. 

.\s  rejjards  j»lucose  syrup,  the  vjiries  from  sample  to 
samjile,  anti  many  l.'ilairattiries  have  tlu-ir  own  sourct-s  of  inftir- 
m.'ition  on  this  point. 

(h)  Ifi’ducliitu  Methods. 

Some  sUf'ars  jire  ri-ducin)4  aj*t-nts  owin}4  to  tin-  |)n-st-nce  of  fret- 
ki-tonic  or  altit-hyile  j»roups.  I'ln-se  suf^.irs  n-tiuce  tdkalint-  cupric 
.s,'ilts  to  tin-  cuprous  contlition  and,  in  the  case  of  aldosi-  sugars, 
alkalini-  hypoioiliti-s  to  ioilidt-s.  Tht-st-  r«-actions  have  la-en  made 
usf-  of  in  many  ways  for  tin-  i.|uantit;itive  estimation  of  >u^ars. 
Then-  iin*  so  m.my  nu-thods  that  it  is  possibU-  here  only  to 
nn-ntion  tin-  most  conv<-nit-nt. 

Copper  lieduetioii  .Methods, 

t)f  the  cop|M-r  reduction  nn-thods,  probably  the  most  ust-ful  is 
tin-  \  i>lum«-tric  l'i-hlin;4’s  nn-thod  th-scriln-tl  by  l.ain-  :inil  K\non,* 
usinj'  methyli-nt-  blin-  as  intern.d  indic.-itor.  Rt->ults  as  accurate 
as  by  any  otin-r  nn-thod  are  obtainabli-,  and  the  print-ss  Inis  thi- 
adv.-inta^i-  of  s|H-t-d  and  sim|)licit\.  rabU-s  :ire  publisin-d  ft>r  till 
the  commoner  suj^tirs,  I'ln-  reaction  is  interf«-red  with  by 
calcium  and  letid  salts,  tmd  these  must  be  removed  from  solutions 
before  titrtitint4.  l.ufT’s  solution,  estim;itinj4  the  reduced  cojiper 
by  the  volumetric  nn-thod  of  .Shtiffer  tmd  Htirtmann,  is  tdso  very 
convenient.  The  preptirtition  of  tin-  solution  and  carryinj^  out 
of  the  process  tis  <k-scrilM-d  by  Hinton  tmd  .Mactira*  for  the  esti- 
m.'ition  of  levulose  tire  tipplictible  to  tiny  reducing*  su^tirs.  It  has 
the  tidvantti)*e  of  In-inj*  less  tiffected  by  sucrose  than  the  more 
tdkaline  Kehlinj^’s  solution.  .Moreover,  smtdier  timounts  of 
reducing*  suj^tirs  may  In*  estimtited. 

Tin-  Ik'irfoed  reti>4ent  is  less  easily  reduced  thtin  Kehlin^’s  or 
Luff’s  solutions.  In-inj.;  sli>.<htly  acid  in  reaction.  It  is  reduced 
only  by  monosaccharides,  i.c.— .'is  far  as  confectionery  analysis 
is  concerned — by  ilextrose  and  levulose.  The  application  of  this 
rea>*ent  to  the  analysis  of  milk  products  is  describeil  by  the  .Milk 
Products  ('ommitti-e."  I’nfortunately,  there  are  imiications  that 
it  is  not  reliable  for  other  products.  Some  ex|H*rimental  work 
requir«-s  to  In-  done  in  this  direction,  becjiuse  a  direct  *-stimation 
of  thest-  su}4ars  wouki  be  of  considerabk-  value. 

lodotuet  rie  .M ethods. 

The  two  iodometric  methods  which  have  received  j^reatest 
attention  are  tin-  .Xuerb.'ich  and  Horries*  methoil,  utilising  alk.'i- 
line  hy|)oiodite  as  the  oxidising  a^ent,  and  the  nn-thod  of  Hinton 
anil  Macara,'®  utilisinf*  chloramine-T,  in  solutions  of  controlled 
alkalinity.  The  former  has  been  studied  by  Walker  and  Wild," 
who  concluded  th;it  further  expi-rimental  work  w.as  required 
In-fore  the  mi-thod  could  be  tidapted  to  the  analysis  of  chocolate 
products.  Phe  chlonimine-T  methoil,  on  the  other  hanil. 


appears  to  hi*  reliable  for  the  estimation  of  sucrose  in  chixolate 
and  rather  less  reli.-ible  for  lactose. 

.\n  interestinj*  methoil  for  the  estim.'ition  of  levulose  has  been 
worki-d  out  by  Hinton  anil  .Macara.^  The  methiMl  was  first  used 
for  thi-  examination  of  milk  products,  but  is  easilv  adapted  to 
other  materials.  The  principle  is,  firstly,  to  oxidisi-  all  aldose 
suj'ars  by  means  of  alkaline  iinliti-  anil  then  to  determine  the 
remainin>4  ketose  suj'.'ir,  levulose,  by  the  use  of  Luff’s  solution. 
For  satisfactory  results  the  quantities  of  reaj^ents  recommended 
shouki  1m*  ;idhi-reil  to,  and  thi-  aldose  siij^ars  to  be  oxidisi-d  in  the 
preliminary  re.'tction  shouki  not  exceed  the  equiv.dent  of  the 

l. 'ictose  present  in  the  process  as  described  for  milk  products. 

(c)  Hioeheoiietd  .Methods. 

Yeast  iliH-s  not  fi-rnient  either  lactose  or  dextrin,  anil  methods 
h.'ive  been  worked  out  for  the  estimation  of  thesi-  substances  in 
the  liquor  rem.'iinin}4  after  the  .-iction  of  this  yeast  on  a  mixture 
of  su^.-irs.  In  the  Otficiid  .Methods,  a  method  is 

ik-scrihed  for  the  estim.'ition  of  dextrin  in  fruit  prinlucts  which 
shouki  1m*  applicahli-  to  confectionery  proilucts.  'I'he  dextrin  is 
estimated  pol.irimetric.'illy  after  the  removal  of  the  sujiars. 
Zerban  and  .Sattk-r'*  have  worked  out  in  detail  the  estimation  of 
lactosi*  in  suj»ar  mixtures,  utilising  the  reducinj*  |M)wer  of  the 
lactosi*  for  its  iletermination  after  the  removal  of  other  suj»ars. 
.\  similar  method  is  descrilM-d  by  N'ivario  and  Kouassin. 

(d)  Kejraetometrie  Methods. 

I'he  .\merican  I.ecithin  (  omp.iny"  have  described  a  procedure 
for  i*stimatin^  the  tot.'il  sugars  in  chocolate  by  means  of  the 
refractometer.  (’onsidi-r.ible  accuracy  is  claimi*d,  but  there 
ap|M-ars  to  be  no  adv.inta^i*  over  the  usi*  of  the  |iol.'irimet«-r. 
There  is  one  disadvant.'i^e.  This  is  the  effect  of  the  clarifying; 
a>;ent,  k-ad  .'icetate,  on  the  refractometer  readinj;,  which  has  to 
be  correcteil  for. 

.\nalyt>it»  of  Specific  PrcMluets 

Choeohite. 

I'he  processes  for  the  estimation  of  sujjars  in  chiMolate  as 
ilescriln-il  by  .Macara  and  Hinton‘S  some  years  ajjo  ap|M*ar  to 
have  ri-ceivi-d  little  attention.  I'he  methiMls  are  thi-  jHilarimetric 
estimation  of  sucrose  with  a  possibk-  error  of  +0-2  jM-r  cent,  on 
thi-  s.'imple,  the  chloramine-  l'  estimation  of  sucrosi-  and  lactose 
w  ith  |K)ssibk*  errors  of  +0*12  |H-r  cent,  and  +0-44  |)i*r  cent,  on 
thi*  sample  resjM-ctively,  and  the  estimation  of  sucrose  and  lac¬ 
tose  by  mi-ans  of  the  volumi*tric  Fehlinji’s  priness  of  Lam*  and 
Kynon,  fiivinj*  an  accuracy  of  +0-33  |M*r  cent,  and  +0-2  |M-r 
cent,  on  the  sample  res|M-ctively.  'I'hese  methmls  have  provi-d 
reli.'d)k*.  and  data  are  j^iven  for  obtaininj;  the  most  .'iccurate 
residts  |Missible  by  means  of  corrections  for  thi*  effects  of  ciK'oa 

m. 'iterial,  i*tc.  Probably  the  most  useful  combination  of  methods 
is  to  iletermine  thi*  sucrose  |M)larimetrically  and  the  lactosi*  by 
cop|M*r  reduction.  I'hi*  pri-si*nce  of  de.xtrose  would  then  fx-come 
evident,  and  the  amount  present  could  Im*  approximately  calcu- 
l.'ited.  'I'he  presence  of  dextrose  would  reduce  the  .iccuracy  of 
lactose  estimation.  It  must  Im*  iMirnt*  in  mind  th.it  othi-r  ileter- 
minations — of  calcium,  casein,  etc. — throw  useful  li>;ht  on 
the  suj;ar  an.'dysis  and  help  in  its  iiiterpret.'ition. 

Other  methods  of  chocol.-ite  an.'dysis  have  alre.'uly  Im-i-ii  re¬ 
ferred  to,  such  as  the  .\uerbach-Horries  methoil  .-mil  the  lime 
methixl  of  Kincke.  It  is  not  lhou>;ht,  however,  that  these  have 
vet  ri*acheil  the  requisite  dej»ree  of  reliability. 

Hotted  (ioods. 

'I'hese  consist  mainly  of  .sucrosi*,  invert  sujiar  and  j«lucose. 
Sucrose  may  Im*  estimated  directly  from  the  |>ol.'irisation  and 
invert  suj^ar  by  mi-ans  of  the  levulose  determination.  'I'he 
jilucose  m.'iv  then  be  calculated  from  thi*  direct  |M>larisation  or 
from  the  reducinj;  |M>wer.  .Mternatively,  >;lucosi*  may  be  calcu¬ 
lated  from  the  |Milarisation  at  S7®  ('.  of  the  inverted  solution. 

Toffees,  etc. 

'I'offi-e  cont.'iinin>4  milk  solids  may  conveniently  bi*  clarifii*d  by 
means  of  the  zinc  acetate  |M>t.'t.ssium  ferrocyaniile  reaj'ents.  .As 
most  of  the  casein  has  alre.'uly  Ix-en  rendered  insoluble  by  the 
cooking;  |irocess,  only  small  amounts  of  thi*  re.'i^ents  are  re¬ 
quired.  'I'wenty  >4ms.  of  sampk-  are  dissolved  in  tepid  water, 
diluteil  to  about  150  c.c.,  5  c.c.  of  the  zinc  acetate  solution 
.'idded,  followed  by  5  c.c.  of  the  jM)tassium  ferrixyanide  solution. 
'I'he  solution  is  m.'iile  up  to  2(x>  c.c.,  shaken,  and  after  10 
minutes,  filtered  to  j^ive  .'i  clear  filtrate. 

'I'he  an.'dysis  is  the  s.'ime  as  for  boiled  sw'ivts,  except  that 
lactose  will  be  |)resi*nt.  For  the  estimation  of  the  levulose  take 
{Continued  on  pane  211) 
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THE  CHEESE  INDUSTRY  IN  WAR-TIME 


In  common  with  other  branches  of  the  food  industry,  the  cheese  industry  is  confronted  with  special  problems 
which  have  arisen  from  war-time  conditions.  JOHN  G.  DAVIS,  D.Sc.,  Ph.D  ,  of  The  National  Institute  oj 
Research  in  Dairying,  discusses  the  main  repercussions  of  such  conditions  and  makes  constructive  suggestions 
regarding  the  best  methods  of  dealing  with  them. 


IN  order  to  appreciate  the  factors  likely  to  influence  the 
1 


[production  of  cheese  in  war-time,  it  is  necessary  to  con¬ 
sider  the  role  of  milk  in  the  food  policy  of  the  country. 

The  fundamental  questions  are  : 


cent.,  the  usual  amount  of  milk  should  he  available  for 
cheesemaking,  other  things  being  equal. 


6. 


How  much  milk  will  be  produced? 

What  is  the  best  way  of  utilising  this  milk? 

What  proportion  of  it  should  be  converted  into  cheese? 
What  should  be  done  with  the  whey,  which  contains 
almost  half  of  the  total  solids  of  the  milk? 

What  varieties  of  cheese  should  be  made? 

How  should  the  cheese  be  marketed  ? 


In  particular,  attention  must  be  paid  to  problems  which 
only  arise  in  war-time.  The  most  important  of  these  are : 


(a)  Reduction  in  imported  feeding  stuffs. 

(h)  Unprofitable  methods  of  using  food  materials. 

(c)  Maintenance  of  an  adequate  diet  for  the  people,  with 
special  reference  to  the  effect  of  the  war  on  the 
purchasing  ability  of  the  poorer  classes  and  the 
diversion  of  supply  in  a  condensed  form  for  troops. 


What  is  the  Best  Method  of  Utilising  Milk? 

No  one  disputes  that  milk  is  our  most  valuable  foodstuff. 
It  is,  in  fact,  almost  a  complete  food  in  itself  and  is  100  |)er 
cent,  digestible.  It  is  of  the  utmost  importance,  therefore, 
that  waste  should  be  reduced  to  a  minimum.  The  best  way 
of  utilising  milk  is  to  drink  it,  but  as  there  is  an  excess 
over  the  liquid  milk  requirements  in  the  summer,  it  is 
necessary  to  convert  part  of  the  supply  to  other  products. 
Apart  from  drying  and  condensing,  which  from  a  nutri¬ 
tional  point  of  view  do  not  effect  any  major  change  in  the 
milk,  the  most  common  processing  methods  in  this  country 
are  making  cream,  butter  and  cheese.  These  methods  are 
wasteful  unless  the  by-products,  skim  milk  and  whey,  can 
he  utilised  as  human  food. 

Table  1  shows  the  fate  of  milk  solids  in  cheese-making. 


TABLE  1 


The  importance  of  cheese  in  war-time  is  centred  on  the 
fact  that  cheesemaking  is  a  simple  method  of  converting 
more  than  half  the  solids  of  milk,  our  most  valuable  food, 
into  an  appetising  product  of  small  bulk  and  long-keeping 
quality.  The  most  serious  objection  to  cheesemaking  in 
war-time  lies  in  the  fact  that  whey,  a  first-class  foodstuff 
which  is  unfortunately  very  bulky,  is  often  not  utilised  in 
the  most  efficient  manner  from  the  point  of  view  of  the 
national  economy. 


Milk  Production  in  W'ar-Time 


Shortage  of  feeding  stuffs  in  winter,  due  to  lack  of  im¬ 
ported  concentrates  (chiefly  grain  and  oil  cake)  is  bound  to 
reduce  milk  prodiiction  over  this  period.  There  should  be 
a  normal  supply  in  the  summer,  however,  as  the  war  will 
not  affect  appreciably  the  amount  of  food  (chiefly  grass) 
available  and  for  practical  purposes  we  may  regard  cheese¬ 
making  as  a  seasonal  industry.  Thus,  although  the  total 
production  for  the  whole  year  may  be  down  by  say  10  per 


Per  Cent. 

Curd. 

.Milk. 

IV  hey. 

Water 

6-50 

87-30 

8o-8o 

Fat 

3-45 

3'75 

030 

lactose 

O'. to 

470 

440 

Casein 

i'fk) 

3-00 

0*40 

AII>uniin 

trace 

0*40 

0’40 

Ash . 

015 

<>•75 

o-6o 

Total  solids 

1 

f>'5« 

12*6 

6-10 

Values  calculated  in  terms  of  the  original  milk. 


Table  2  gives  typical  analyses  for  skim  milk  and  whey 
and  also  an  indication  of  the  proportion  of  vitamins  and 
calcium  retained  in  these  by-pro(bicts. 


FOOD 

PRODUCTS 


ANIMAL  FOODS  1  UUMAN  FOODS 


LACTOSE DEXTROSE  and  galactose. 
DRIED  WHEY  -►  BREAD 
-rWHEY  BUTTER 


LACTIC  ACID WHEY  ^MILK-^CHEESE 

I " 


I 


WHEY  SILAGE 
>  YEAST 


PIGS  BACON 

POULTRY  — ►  EGGS 


GRASS 


COWS 


The  Utilisation  of  Milk  for  Cheese-making  in  its  Several  Aspects. 
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TABLE  2 


Approximate  Composition  (Per  Cent.) 


Liquid  Milk. 

Skim  .Milk. 

Whey 

(Cheddar). 

0-8 

03 

5-2 

o-O 

0054 

Protein 

Fat . 

Sugar . 

Ash  . . 

Cakiuin 

37 

r« 

•  0-8 
o- 1 25 

33 

01 

50 

0-8 

01  JO 

Total  solids 

12-6 

9-2 

(yg 

Proportion  of  V'itamins  and  Calcium  retained  in  the 

By-product  (Per  Cent.) 

Calcium 

100 

100 

40 

Vitamin  A  . . 

100 

J 

8 

..  D  .. 

UK) 

J 

8 

,,  B  complex 

luo 

I(Ki 

90 

C  .. 

I  (Hi 

lOU 

90 

It  is  thus  evident  that  of  the  total  nutrients  in  liquid 
milk,  skim  milk  retains  everything  except  the  fat  and  the 
fat-suluhle  vitamins  A  and  1),  and  the  whey  nearly  all  the 
sugar  and  water-.soluhle  vitamins  B  and  C  and  an  appre- 
riahle  part  of  the  protein.  Both  hy-prodiiets  are  rich  in 
ealeiiim.  The  chief  value  of  milk,  especially  for  children, 
is  that  it  is  a  .source  of  fir.st-cla.ss  protein  and  calcium.  It 
follows  that  it  is  unwise,  nutritionally  speaking,  to  sell 
cream  to  the  more  wealthy,  well-nourished  part  of  the  com¬ 
munity,  and  ii.se  the  skim  fur  animal  feeding  or  making 
buttons,  while  the  children  of  the  poorest  section  of  the 
community  suffer  from  a  malnutrition  which  could  he 
remedied  easily  hy  supplying  milk  or  even  skim  milk.  Our 
failure  to  recogni.se  the  value  of  skim  milk  and  whey  is  one 
of  the  blots  on  the  escutcheon  of  the  milk  industry,  and 
this  state  of  things  should  not  he  allowed  to  continue  in 
war-time. 


How  much  Cheese  should  be  Made? 

Assuming  that  the  hy-products  are  efficiently  used — i.e., 
to  feed  human  beings  directly — there  is  no  reason  why 
butter  and  cheese  should  not  he  manufactured  to  the 
saturation  of  the  market.  There  is,  however,  this  impor¬ 
tant  difference  between  the  two;  butter  can  be  replaced — 
c.g.,  by  vitaminised  margarine  with  possibly  a  gain  in 
keeping  quality — but  there  is  nothing  that  ean  take  the 
plaee  of  eheese  in  the  household.  In  the  hoiKsehold  dietary 
cheese  may  be  regarded  as  a  palatable  concentrate,  con¬ 
taining  about  30  per  cent.  Hr.st-class  fat,  30  per  cent,  first- 
class  protein  and  rich  in  calcium  and  vitamins  A,  D,  and 
Bj.  In  addition,  it  keeps  well  at  room  temperature  if  the 
humidity  is  maintained  at  a  moderate  strength.  Too  low 
humidities  lead  to  cracking  and  too  high  to  mould  growth. 

No  other  foodstuff  possesses  all  these  properties.  Table  3 
compares  the  nutritive  value  of  Cheddar  cheese  with  other 
common  foodstuffs. 


TABLE  3 

Fercentaoe  Composition  of  Common  Foodstuffs 


Protein. 

Fat. 

Carbo¬ 

hydrate. 

i 

'  Calcium. 

Cheddar  cheese 

25 

33 

2 

0-8 

Bacon 

9 

by 

0 

— 

Eggs 

15 

10 

0 

07 

Dried  beef  . . 

30 

7 

0 

White  bread 

9 

53 

0-02 

Potato 

. .  2 

0 

18 

o-oi 

Oatmeal 

12 

5 

fj8 

_ 

Whole  milk 

33 

37 

4-8 

!  0-12 

These  figures  leave  little  doubt  concerning  the  value  of 
cheese  in  the  human  diet.  Some  may  object  to  cheese  on 
the  grounds  of  indigestibility,  but  such  cases  are  usually 
due  to  the  eating  of  large  quantities  of  unripe  cheese  by 
persons  of  dyspeptic  tendencies,  and  the  popular  conception 
of  the  difficulties  of  digesting  cheese  is  quite  fallacious. 
Not  only  has  the  w’riter  never  known  a  normal  person  to 
suffer  from  eating  normal  quantities  of  properly  ripened 
chee.se,  but  he  also  knows  of  children  as  young  as  two  years 
who  eat  chee.se  voraciously  and  even  steal  it  from  the 
pantry !  There  is  probably  no  more  valuable  food  for  the 
housewife  to  have  in  reserve  in  times  of  emergency  than  a 
long-keeping  variety  of  cheese.  In  fact,  cheese  may  well  be 
regarded  as  the  keystone  of  a  diet  capable  of  maintaining 
not  only  adults  but  growing  children  in  perfect  health. 
Consider,  for  example,  the  following  diet : 

Breakfast :  Porridge  with  milk. 

Wholemeal  bread,  butter  or  margarine,  mar¬ 
malade  or  jam. 

Tea  or  coffee  with  milk. 

Dinner:  Meat,  fish  or  eggs. 

Potatoes. 

Green  vegetables. 

Fruit  pudding. 

Wholemeal  bread  or  bi.sciiits  and  chee.se. 

Supper:  Eggs  or  cheese. 

W’holemeal  bread  or  biscuits,  butter  or  mar¬ 
garine. 

Fruit. 

Cocoa  with  milk. 

Such  a  diet  is  appetising  and  adequate  for  all  cla.s.ses  of 
the  community,  being  rich  in  the  protective  foods  and  em¬ 
ploying  chiefly  home-grown  fooilstuffs,  a  point  emphasised 
by  Orr  and  Lubbock.'  Further  the  above  diet  could  be  re¬ 
lieved  of  its  one  expensive  item  (the  meat-fish-eggs  course) 
by  the  substitution  of  a  cheese  di.sh  and  .still  l>e  adequate. 

What  should  he  Done  with  the  Whey  ? 

At  present  whey  is  dispo.sed  of  in  this  country  in  the  fol¬ 
lowing  ways : 

(a)  By  drying  (only  in  the  larger  factories). 

(h)  By  feeding  farm  stork,  chiefly  pigs  (universal  on 
farms). 

(c)  By  treatment  as  sewage  (in  smaller  factories). 

The  following  methods  are  not,  to  the  writer’s  knowledge, 
used  to  any  extent  at  present : 

(d)  Fermentation  to  lactic  acid. 

(e)  Conversion  of  the  sugar  (the  chief  ingredient  of  whey 

.solids,  of  which  it  constitutes  about  72  per  cent.) 
by  micro-organisms  to  fat  and/or  protein. 

(/)  Extraction  of  lactose. 

(g)  Utilisation  for  w’hey  silage. 

(h)  Utilisation  in  beverages. 

Of  these  eight  proces.ses,  six  are  technical  processes  re¬ 
quiring  skilled  scientific  supervision  and  .so  are  impracticable 
on  farms  where  some  JK)  per  cent,  of  our  cheese  is  produced 
at  present.  The  chief  di.sadvantage  of  whey  as  a  food  is  its 
bulk  and  large  water  content — a  simple  method  of  remov¬ 
ing  this  w’ater  is  the  most  urgent  need  of  the  whey  industry. 
A  further  difficulty  lies  in  the  readiness  with  which  it  be¬ 
comes  acid  by  fermentation. 

We  shall  consider  first  the  treatment  of  whey  in  the 
farmhouse.  Feeding  to  pigs  and  poultry  is  the  simplest 
method  of  utilising  whey  on  the  farm.  As  a  first-class  food, 
it  is  highly  appreciated  by  pigs.  The  disadvantages  are 
that  the  conversion  of  .sugar  to  fat,  etc.,  by  the  pig  is  not 
an  efficient  one.  It  is  never  a  paying  proposition  to  use 
food  that  could  be  used  to  feed  humans  directly,  to  feed 
animals.  Broadly  speaking  from  .5  to  20  tons  of  animal 
foodstuffs  are  required  to  produce  1  ton  of  human  food. 
Moreover,  pig  manure  is  not  as  good  as  horse  and  cow 
manure. 

A  modification  that  has  great  possibilities  is  the  making 
of  whey  silage.  The  usual  method  of  ensilage  in  this 
country  is  the  molas.ses  method  in  which  the  crude  sugar  of 
the  molasses  is  fermented  to  lactic  acid  chiefly  by  the 
natural  lactic  acid  flora  (streptococci  and  lacto-bacilli)  of 
the  grass  and  other  plant  matter.  This  reduces  the  pH  of 
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the  mass  to  less  than  40,  and  this  aridity  prevents  putre- 
faetion  of  the  protein  and  eonsiderahly  depresses  respira¬ 
tion.  Ensilage  thus  hears  the  same  relation  to  plant  matter 
that  the  ordinary  souring  does  to  milk,  in  faet  silage  may 
he  regarded  as  the  plant  analogue  of  a  sour-milk  cheese. 
Properly  made  silage  is  a  first-class  animal  foodstuff,  rich 
in  the  natural  ingredients  of  the  original  material.  Young 
grass  silage,  for  example,  is  rich  in  good  quality  protein 
and  carotene  and  for  practical  purposes  may  he  regarded 
as  valuable  as  grass.  A  considerably  more  efficient  utilisa¬ 
tion  of  grass  could  be  made  in  this  country  by  ploughing 
and  re-seeding  old  pastures  and  by  ensilage  of  an  early 
grass  crop  and  of  the  aftermath  from  hay.  The  utilisation 
of  whey  for  this  purpose  would  reduce  the  consumption  of 
molasses  which  has  to  be  imported.  Every  dairy  farmer 
would  do  well,  therefore,  to  look  into  the  question  of  whey 
silage. 

Factory  MethtMls  for  Dealing  with  Whey 

Drying  whey  by  the  spray  process,  like  the  corresponding 
method  for  milk,  gives  a  fine  product,  attractive  in  appear¬ 
ance  and  of  high  food  value.  The  only  objections  to  this 
method  are  the  costs  of  plant  and  fuel,  and  the  fact  that 
the  dried  product  is  utilised  chiefly  for  poultry  and  cattle. 

If  it  could  be  absorbed  on  a  large  scale  for  human  food  the 
chief  problem  of  whey  would  be  settleil.  An  obvious 
method  would  be  incorporation  in  bread,  and  it  has  been 
claimed  that  addition  of  whey  improves  the  texture,  colour 
and  flavour  of  the  finished  loaf.*  Various  technical  objec¬ 
tions  have,  however,  been  raised  against  the  use  of  milk 
products  in  the  baking  industry. 

To  treat  whey  as  sewage  is  obviously  sheer  waste  and,  in 
addition,  often  leads  to  serious  pollution  problems. 

Extraction  of  lactose  from  whey  gives  a  sugar  which 
might  be  useful  in  war-time.  Lactose  is  not  nearly  as 
sweet  as  cane  sugar,  but  hydrolysis  or  inversion  to  dextrose 
and  galactose  would  give  a  mixture  of  improved  sweetness. 
The  complete  process  is,  however,  rather  costly. 

Fermentation  of  whey  to  give  lactic  acid  would  be  a 
valuable  process  if  the  demand  for  this  acid  exceeds  the 
supply  available  from  other  sources.  It  is  possible  to  con¬ 
vert  practically  all  the  lactose  in  whey  into  lactic  acid  by 
lacto-bacilli  in  the  presence  of  chalk. 

The  last  process  is  really  a  double  one.  Micro-organisms 
such  as  certain  lactose-fermenting  yeasts,  can  not  only 
absorb  lactose  and  convert  part  of  it  to  protein  and  fat, 
but  the  cells,  being  fairly  large  and  heavier  than  whey, 
are  easily  separated  from  the  medium.  Thus  conversion 
and  elimination  of  water  are  effected  without  the  necessity 
of  supplying  energy  in  the  form  of  heat.  The  interest  in  the 
possibilities  of  yeast  as  a  concentrate  for  cattle  could  there¬ 
fore  extend  to  whey  as  a  constituent  of  the  medium  for 
growing  the  yeast.  The  same  objection  to  using  whey  for 
this  purpose  would  apply  as  before — i.e.,  the  low  efficiency 
of  using  a  good  human  foodstuff  for  feeding  cattle. 

The  utilisation  of  milk  for  cheese-making  in  its  several 
aspects  is  illustrated  graphically  at  the  foot  of  page  ‘204. 

What  Varieties  of  Cheese  should  he  Made? 

From  the  point  of  view  of  the  consumer,  cheese  may  be 
divided  into  two  categories — the  more  “  solid  ”  or  main¬ 
tenance  type  which,  with  a  piece  of  bread  and  glass  of 
beer,  makes  a  useful  meal,  and  the  “  delicatessen  ”  type 
which  is  tasty  and  is  consumed  in  small  quantities  at  the 
♦*nd  of  a  normal  meal.  The  hard-pressed  varieties  (Cheddar, 
Cheshire  and  Dunlop)  usually  constitute  the  first-named 
type  in  this  country,  although  notable  exceptions  occur, 
such  as  the  semi-harcl  Caerphilly  which  is  the  stock  main¬ 
tenance  cheese  of  the  miners  in  South  Wales.  The  soft, 
cream  and  mould-ripened  varieties  constitute  the  second 
class,  which  in  normal  times  one  would  describe  as  meriting 
a  far  wider  recognition  in  this  country  than  they  possess. 
In  war-time,  however,  such  varieties  should  only  he  made 
when  they  can  be  with  certainty  marketed  and  consumed 
in  a  very  short  time.  The  soft  and  cream  varieties,  it  is 
true,  are  not  made  extensively  in  this  country,  but  such 
semi-hard  ones  as  the  Lancashire  and  mould-ripened — e.g., 
the  Stilton  and  Wensleydale — have  been  made  in  fairly 
large  quantities.  These  cannot  be  stored  for  any  length 
of  time,  the  semi-hard  because  of  their  high  moisture  con¬ 
tent  and  the  mould-ripened  because  when  ripe  they  rapidly 
“go  off  ”,  due  to  the  rapid  shift  in  pH  as  the  result  of 


mould  growth  in  the  interior  of  the  cheese.  Moreover, 
making  Stiltons  is  always  a  gamble;  a  long-keeping  Lan¬ 
cashire  can,  however,  be  made.  Other  things  being  equal, 
the  keeping  quality  of  a  cheese  is  governed  almost  entirely 
by  its  moisture  content.  Quite  small  differences  in  total 
moisture  have  an  enormous  effect  on  keeping  ability.  This 
is  probably  due  to  the  fact  that  of  the  total  moisture  a 
large  proportion  is  bound.  It  is  usually  considered  that 
only  the  free  moisture  is  available  for  bacterial  growth — 
the  cause  of  deterioration  in  cheese  and,  of  course,  other 
foodstuffs.  Thus  if  a  cheese  has  a  total  moisture  of  3.5  per 
cent,  and  of  this  30  per  cent,  is  bound  water,  it  will  he 
evident  that  another  cheese  of  similar  type  having  40  per 
cent,  moisture  will  in  reality  have  twice  as  much  free  mois¬ 
ture  and  its  keeping  quality  may  be  only  a  fraction  of  that 
having  apparently  only  .5  per  cent,  less  moisture.  Moisture 
controls  not  only  keeping  ability  but  also  consistency  (firm¬ 
ness  or  “  body  ’’)  as  the  following  table  shows  : 

TABLE  4 


I’ariely. 

Type. 

Moisture 

(Per 

l>I  - 

p.U. 

pS. 

.Maximum 

Temperature 

during 

“  Convalli  ” 

Soft 

Cent.). 

590O 

73 

5  b 

>7 

.Manufacture 

CF.). 

Idttle  Dutch 

•4b-27 

— 

57 

104 

Port  du  Salut 

44-9« 

7' 

57 

••4 

104 

Del  Paese 

42-72 

— 

5h 

— 

108 

Lancashire  . . 

Semi- 

— 

7-3 

55 

1-8 

86 

I^dcester 

hard 

39-62 

7-5 

57 

1-8 

95 

Pf>nt  I’Eveque 

— 

57 

— 

92 

Cheshire 

3«--24 

7-« 

5-9 

1-9 

Caerphilly  . . 

37- <  I 

— 

5‘9 

— 

92 

Derby 

Hanl 

35  hi 

8-0 

6-0 

2-0 

95 

Double 
(iloucester. . 

3577 

8-2 

6-1 

2-1 

96 

Dunlop 

34 -45 

8-2 

6-1 

2-1 

97 

Che<ldar 

34 -o« 

8-2 

6- 1 

2-1 

100 

(Iruyere 

Very 

3'-25 

8-6 

5-9 

■2  7 

*33 

Parmesan 

19-97 

9-5 

7-0 

-2-5 

120 

hard 

pT,  p.l/  and  p.S'  are  indexes  of  t'iscostly,  elasticity  and  spcinf’iness 
respectively.’  pS  is,  hoieever,  only  a  f’liide  to  sprinf>iness  when 
viscosities  are  comparable. 

It  will  be  observed  that  these  values  increase  with  de¬ 
creasing  moisture  and  also,  apart  from  a  few  exceptions 
due  to  other  factors,  with  increasing  scald  temperature. 
Keeping  quality  varies  from  a  few  weeks  with  some  of  the 
soft  varieties  to  many  years.  Thus  a  Parmesan  cheese  has 
been  known  to  be  edible  after  100  years. 

Marketing 

The  first  requirement  is  to  ensure  that  no  cheese  becomes 
unsaleable  in  store.  Grading  must  be  carried  out  so  that 
cheese  likely  to  deteriorate  quickly  is  consumed  early. 

Good  quality  Cheddars  should  improve  in  grade  up  to  a 
year  or  so  if  properly  ripened  and  stored.  In  fact,  many 
people  prefer  the  nutty  flavour  of  a  mature  cheese  to  the 
more  insipid  and  sometimes  soapy  taste  of  the  half-ripened 
product  that  is  too  frequently  seen  on  the  market. 
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HIGH  PRESSURE  IN  FOOD  CHEMISTRY 

The  object  of  the  studies  described  in  this  article  is  to  examine  the  possibilities  of  high  pressure  as  a  tool. 
The  author  compares  its  present  status  to  the  position  of  the  ultra-centrifuge  or  the  high-frequency  sound 
oscillator  some  fifteen  years  ago.  Highly  academic  research  under  artificial  conditions  may  suudenly  assume 
great  importance  when  it  is  realised  fully  how  the  data  may  fit  into  the  general  scheme  of  things. 

R.  B.  DOW,  A  M.,  Ph.D. 

The  Pennsylvania  State  College,  State  College,  Pa. 

THK  f^fruT.ition  and  use  of  hi^h  hydrostatu"  pressures  for  re-  pressure  generated  by  a  small  pump  ojH'rated  bv  hand  bein|» 
seanh  on  physical  and  chemical  pntblems  are  not  new.  The  transmitted  unchanjjed  to  the  larjje  piston  of  the  press  or  lift, 

most  extensive  investi)*ations  have  been  those  of  Bridjjman,*  Since  pressure  is  force  per  unit  area,  it  is  obvious  that  for  a 

who  has  studit'd  many  physical  properties  »>ver  a  j)ressure  constant  applied  pressure  the  force  exerteil  tlejM'nds  ujxm  the 
ranj^e  of  12,(hk)  atm*»spheres  (ijO.ckx)  lbs.  in.’)  and  has  recently  area  of  contact,  the  jjreater  the  area  the  jjreater  the  force.  Sup- 

succe«  (led  in  reachinj*  pressures  as  hijjh  as  5o,(nx>  atmospheres.  |x)se  a  force  of  to  lbs.  be  applied  bv  the  pump  handle  to  a 

K*tr  many  years  Krnst  ('ohen’  and  his  coll;ilx>ratt»rs  at  Ttrecht,  piston  of  \  in.  in  dijimeter.  Let  the  resulting*  |)ressure  of  about 

Netherlaiuls,  h.'ive  lM*en  .active  in  studyinj*  chemical  r»‘actions  at  2(x>  lbs.  in.’  be  transmitted  to  a  i-ft.  diameter  pist«)n  of  the  lift, 

pressures  up  to  i,5<x)  atmospheres.  J.  Basset  in  I’aris  has  pub-  Th«-  resulting*  force  exerted  by  the  lift  amounts  to  over  ii  tons, 

lished  many  papers  in  the  Camples  Remlus  durinj*  the  past  Fij*.  i  is  a  dia^jram  of  the  essentials  of  such  a  hydraulic 

decade  on  the  various  efftats  of  hif<h  pressure,  and  some  of  his  device  as  used  in  the  writer’s  labor.itory  tt)  generate  pressure, 

works  will  be  discussed  later.  But  a  review  of  th(*  literature  .\n  initial  pressure  as  high  as  io,(xx>  lbs.  in.’  is  g»*nerated  by 

shows  very  few  applications  to  biological  and  physioU»gic.'d  a  hantl  pump  without  undue  effort.  .Xccording  to  the  aht)ve 

syst<‘ms.  principle,  this  is  attained  by  using  a  pump  of  a  small  piston 

The  purpose  of  this  pa|)er  is  to  consid*“r  the  applications  of  diameter  (  J  in.)  operated  by  a  long  h.indle  having  a  high 

high  |)ressure  to  research  in  several  fields  that  are  related  to  mechanical  atlvantagt*.  The  |)ressun“  is  transmitted  thniugh  a 

f(X)d  chemistry.  Inasmuch  as  the  experimimts  at  high  pres-  thick  wall  copper  pi|H‘  to  the  cylinder  .\  of  ins.  internal 
sures,  of  the  order  of  a  thousand  atmos|)heres  or  more,  have  diameter.  'I'he  force  exerted  by  the  piston  B  then  becomes  of 

Ix'en  performed  on  a  small  scale  in  the  laboratory  with  special-  the  order  of  i(x),(xx>  lbs.  in.’  Suppose  a  s«“cond  cvlinder  D  be 

ised  a|)paratus,  it  appears  tiesiralile  to  discuss  the  technique  of  considered  as  a  test  chamlwr  having  an  available  volume  E 

gener.ition  and  use  of  pressure.  .Accordingly,  the  apparatus  in  for  a  test  liquid.  If  the  force  of  the  piston  B  is  transmitted  to 

the  author’s  laboratory  will  be  describeil  in  some  iletail.  While  the  liquid  in  K  by  means  of  a  smaller  piston  C',  the  pressure  in 
the  experimental  data  to  b»“  presented  will  to  some  extent  be  E  must  be  great  enough  for  the  piston  C  to  exert  an  equal 
tho>.e  of  the  author  and  his  .associates,  jiertinent  studies  of  other  upward  force  on  B.  The  author  commonly  uses  a  J-in. 
investig.itors  will  also  1m‘  considered  in  so  far  as  they  relate  diamettT  piston  for  (".  It  is  then  jMissible  to  generate  a  pres¬ 
to  the  geiural  conclusions  that  can  be  drawn  from  the  few  sure  of  the  order  of  magnitude  of  51x1, cxx)  lbs.  in.’  in  the  liquid 

rather  scattered  experiments  that  have  Ixam  studieil  previously.  E,  since  the  ratio  of  the  squares  of  the  diameters  of  B  and  C 

There  have  been  no  detailed  is  4<». 

systematic  studies  in  any  Fig.  2  is  ;i  photograph  of  a  complete  assembly.  Due  to 
one  |)articular  field,  and,  limitation  of  the  strength  t)f  the  hardened,  chn)me  vanadium 
consequently,  the  results  to  steel,  it  is  only  |)racticjd  to  use  this  apparatus  to  a  pressure  of 
be  |)resented  should  be  inter-  px>.(xx)  lbs.  in.’  .\t  lower  pressures  the  only  problem  is  to 
])ret»‘d  as  prelimin.'iry  or  ex-  make  the  a|)|)aratus  tight  ag.ainst  leakage.  By  an  ingenious 
pliin.itory,  undertaken  to  device  Britigman'  solved  the  problem  of  leakage  by  constructing 
study  the  ])ossibilities  of  high  the  metallic  packings  of  his  connections  in  such  a  way  that  the 
|)ressure  as  a  tool.  One  pressure  on  the  packing  is  always  greater  than  that  generated  in 
^  might  compare  the  present  the  experimental  chamlx-r.  .An  :ippar:itus  of  the  type  sht)wn 

st.atus  of  it  to  the  position  of  has  often  m.iintaineil  :i  pressure  of  175, cxx)  lbs.  in.’  constant 

the  ultra-centrifuge,  or  the  over  a  periiid  of  a  week  without  attention. 

high-frequency  sounil  oscill.'i-  .An  accurate  measurement  of  pressure  is  made  jxissible  by- 
tor,  sj)me  fifteen  or  twenty  using  ,'i  physical  property  that  changes  uniformly  with  j)ressure, 
years  ;igo.  The  principles  for  example,  electrical  resistance.  By  calibration  with  a  special, 
involveil  were  well  known  absolute  gauge  it  has  lM*en  found  that  the  electrical  resistance 
for  many  ye.ars,  t)ut  it  has  (»f  manganin  wire  increases  lim-arly  with  pressure.  Conse- 
only  been  within  recent  years  quently,  if  a  coil  of  this  wire  is  inserted  in  the  liquid  E  of 
that  methods  were  developed  Fig.  1,  the  |)ressure  can  be  measured  by  the  change  of  resist- 
to  the  point  (»f  practical  ap-  ance  as  b.alanced  on  :«  conventional  bridge.  The  bridge  shown 
plication.  To-day  there  is  to  the  left  in  Fig.  2  is  used  for  this  purp*>se,  and  it  should  be 
h.'irdly  a  field  in  the  biologi-  mentioned  that  high  accuracy  is  |H>ssible  since  the  effect  of 
cal  sci«'nces  that  has  not  friction  of  the  |)ackings  of  B  ami  (  «)f  Fig.  i,  for  «-xampb‘,  do*'s 

profited  fjy  rese.-irch  with  not  cause  any  <Tror  since  the  ()ressure  is  measured  directly  in 

these  and  tither  |)hysical  |)rin-  the  test  chaml)er  at  E. 

ciples.  With  these  thoughts  The  volume  E,  Fig.  i,  available  for  the  test  liquid  is  quite 

in  mind  the*  .author  will  «ai-  small,  of  the  or«ler  of  to  c.c.  for  the  <app:iratus  shown.  .Any 

deaviiur  ti)  present  .a  gener.'d  liquid  that  has  suitable  physical  properties  can  be  used  as  the 
review  t)f  the  sul)ject  of  high  experimental  liquid.  .\  most  im|H)rtant  necessitv  is  that  its 
pressure  in  so  fjir  as  the  re-  freezitig  |x)int  is  tiot  within  the  experimental  pressure  range, 
suits  .and  conclusions  ob-  Other  jiroperties  such  .'is  chemical  action  with  the  steel  of  the 
t.'iined  to  d.'ite  are  related  to  apparatus,  or  undesired  electrical  characteristics,  can  be  con- 
the  production,  preservation  trolled  according  to  the  typ«‘  of  exjK'riment  that  is  being  studied. 
:ind  utilisation  of  foods.  For  many  chemic.il  ;ind  biological  tests,  es|)ecially  when  asepsis 

,  _  .  is  important,  a  s|Hcimen  m.iy  be  enclosed  in  a  flexible  rubber 

rressure  Apparatus  jj,,  ch.-imber  so  as  to  be  mechanic.-illy  separ.ited  from  the 

The  princi|)le  of  generation  external  liquid  that  transmits  pressure.  .A  light  mineral  oil 
of  hydrostatic  pressure  is  serves  as  a  satisfactory  pressure  tr.'insmitting  liquid  in  the  pump 
based  on  I’asc.'d’s  celebrated  and  in  the  ch.'imber  .A,  Fig.  i,  of  the  apparatus. 

I>rinciple  of  transmissibility  Temperature  regulation  is  obt.'Tmed  by  surrounding  the 
of  pressure  undiminished  in  ch.'imber  1)  with  a  constant  tem|)erature  liquid  b.'ith  that  can  be 
a  closed  system.  The  simple  easily  regulated  by  a  vacuum  tube  type  of  electrical  thermostat 
hyilraulic  press  or  lift  is  a  that  in  turn  regulates  the  flow  of  gas  or  electrical  current  to 
Fig.  1.  well-known  example,  the  the  heaters. 
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i^eed  Germination 

It  has  been  sus|H*eted  for  some  time  that  the  effects  of  hydrt>- 
static  pressure  mi^ht  j)rovi‘  to  f)e  htmeficial  for  the  fjermination 
»)f  c«Ttaiii  seeds.  The  iu)ted  botanist,  I)e  Wies,®  found  that 
seeds  of  the  Hveninf*  Primrose  incn'ased  in  jjermination  l)\ 
-2  jH’r  cent,  when  subjecte»l  to  water  pressures  ran^jinj*  fr«»m 
(>  ti)  8  atnu)s|)heres  ap|)lied  for  a  peritnl  of  2  tt)  3  days.  P.  .\. 
Davies'  of  the  L’.S.  i)epartment  of  .\f»riculture  studied  with 
Britl^man’s  apparatus  the  effects  of  pressure's  as  hijih  as  2,(hk) 
atmospheres  on  the  fjermination  «)f  alfalfa  and  sweet  clover. 

'I'he  e'coiuimic  as|M‘cts  of  these  «>x|M'rimenls  may  be  far-reach- 
iii}*.  Sup|M)se  that  the  produce'r  tif  f»Kidstuffs  is  located  in  a 
temperate  climate  which  is  conducive  t»»  a  l»>nj*  jerowinj*  sease>n. 
If  force'd  {termination,  ley  pressure  tn-atment  or  some  other 
me'thod,  for  example'  by  the  use  of  chemie'al  seelutieins,  is  prae'- 
tical  fe>r  the'  se'e*els  e)f  ee'rtain  staple*  feM)d  plants,  the  n  it  is  not 
too  fantastic  to  e-einsieU'r  the  possibility  of  an  incre'ased  number 
e)f  creips  and  their  harve'sts  e'ausin{*  a  re'veelution  in  the  methoels 
of  {tre)win{»  and  marke'tin{t  e)f  eert.'iin  fennls. 

In  n)37,  the'  author  and  ee)lle'a{‘ue's'  stuelie'd  the'  e'ffe'ct  of  pres¬ 
sure*  trt'atment  on  some  <>(>.o<x)  se*e'ds  e)f  varieeus  s|)e'cie's.  Nlost 
e)f  the  eeemmeen  {tarden  varie'ty  e)f  ve'{t('lable'  se*e'els  we're  neet 
studie'd  at  that  time,  t)Ut  subse'que'nt  studie's  now  under  way  will 
treat  this  as|H*ct  eif  the  |)re)ble'm.  He'iie'e,  in  spite  of  the  lar{«e 
number  e)f  se*e*ds  studie'd,  it  is  felt  that  the  results  are'  still  eenly 
pre'liminary  and  that  much  meere  inve'sti{‘atie)n  will  be'  ne'ee'ssary 
befeire  {•e'lie  ralisatieens  can  be  made.  .StueJie's'  with  swe'et  anel  re  el 
clewe'r,  alfalfa,  e'eeffen*  bean,  the  renal  palm  anel  seve'ral  varie'tie's 
eif  treipical  harel  weeeids  we're  eebserved  in  seeme'  de'tail  at  varietus 
pressures  up  te»  4,(kk)  atme)si)heres  (5b,exx)  lbs.  in.-)  at  e)®,  20° 
and  5e)°  C.,  the  eluratieins  eef  expeesure'  varyin{*  freem  1  te»  3e) 
minutes. 

The'  ex|H'rime*ntal  details  de)  ne>t  re'quire  extended  eeemment. 
The  se*e'ds  were  tie'el  in  small  e'eetteen  ba{»s,  pl.ae'e'd  in  the-  test 
chamber  and  then  subje'Cte'd  te)  the'  pressure'  e)f  the'  wate'r  that 
filled  the  ihamber.  C'eentreels  were'  always  run  simultane'e)usly  at 
atme)sphe‘ric  pressure.  .After  the  expetsure'  tre*ate*d  set*ds  and 
eeentre)!  se'eels  we're'  plaee*el  in  sterile  Pe'tri  dishes,  iie'e'eerdinj*  tee 
standard  pretee'dure,  and  visual  eebse'rvatieen  was  made  elaily 
the*re'after  until  the  results  of  {ee  rmitiatietn  we're  e'stablishe'd. 

Tables  I.  atul  II.  {jive  typical  results  eebtained  fetr  e'etffee  ((»y»n- 
nocladus  dioica)  and  ye'llowweH)d  {Cladrastis  lulea)  res))t'e'tive*ly. 
It  will  be  neeticed  that  fe»r  e'eeffee  be'an  the'  best  {Je'rminatietn  was 
fe>r  tre'atme'nts  at  i,eK»e)  lbs.  in.®  at  54)“  C'.,  nee  {je'rminatietn  at  all 
takin{J  plae'e  at  25°  eeve'r  a  pre'ssure'  ranjje*  eef  ie),e)(M)  lbs.  in.® 
•At  5e)“  it  is  se*en  that  e'eeffee  is  le'ss  capable  eef  withstandin{J  the 
hl{»her  pressures  than  yelle)wwe)od. 

.\s  shown  by  the  examination  eif  ire'ate'd  se'e'els,  the  e'ffect  e)f 
hi{«h  pre'ssure  is  at  least  partially  a  me'chanical  one,  resultin{* 
in  {jreate'r  facility  eef  entrane-e  <»f  water  and  eef  e)xy{»e'n  and  a 
ee>nse*que'nt  haste'nin{»  4)f  hydrolysis  and  e)lher  physie:lo{jical  pree- 
cessi's  aceomj)anyin{j  {jermination. 

f)rdinarv  scarificatiem  can  proelue'e  th«'  same'  me'chanical 
e'ffe'ct,  but  the'  se'e'els  may  lee*  injuri'd  by  Mich  treatment,  anel,  of 
course,  it  canneit  inffue'iu'e  the  physiole»{»icaI  preieesses.  .\> 
re{»arels  the'se  latter  pren-esses,  e'vide'iu'e  was  found  that  the' 
lipase-  activity  was  chan{»e'el  by  pre'ssure  treatment  eif  the  castor 


Fig.  2. — General  View  of  High  Pressure  Apparatus. 


oil  be'an,  a  eU'finite  incre'ase  in  acidity  re'sulting  after  a  jiressure 
tre'atme'iit  at  io,<kio  lbs.  in.®  at  25°  'I'his  re'sult  su{‘ge'sted 
that  gi'rmination  characteristics  uiule'r  these'  e'einelitieins  are  re- 
late'd  to  e'orn'speiiuling  change's  eif  enzyme'  activity  within  the 
I'liibryo. 

Sowing  after  Germination 

Finally,  afte'r  germination  some  of  the'  small  plants  were 
transjilante'el  to  natural  seiil  and  the'  process  eif  maturity  eib- 
se*rve'el.  'I'he'  fe'w  eibservatieins  that  we*re'  maele'  inelicate'ei  that 
while'  feire'e'el  greiwth  may  re'sult  in  earlier  germinatieai,  the  plant 
may  be'  sei  we'ak  physically  as  tei  be'  unable  te»  mature  normally; 
in  eithe'r  case's,  heiwe've'r,  the'  plants  se'e'me'el  tei  greiw  with  usual 
vigeiur.  ('einse'qiu'ntly  the'  magnitude,  time  inti'rval,  and  le'm- 
pe'rature*  of  be'iie'licial  (ire'ssure'  tre'atment  appe'ar  to  depenel  ein 
the  |>articular  spe'cie's  of  se  e'el.  .Some'  se'e'els  cannot  stanel  pre  ssure 
tre'atment  eif  any  magnituele*,  while*  eithe'rs  se*e*m  to  be  unaffe'i  te*el 
by  very  high  jire'ssure*s.  riu*  potatei  is  an  example*  eif  the*  first, 
and  e'orn  an  e'xamjile*  eif  the*  se*e'ond. 

^sterilisation  and  Homogenisation  of  Milk 

Milk  is  one*  eif  the-  most  eeimmon  and  impeirtant  seiurees  of 
fooel,  ami  as  sueh  its  e'ffie'ie  nt  anel  safe  ulilisatiein  is  eif  interest 


TABLE  I. 


Effect  ok 

Hie. It  HviiKeisTATU  I’kkssi  kes  i  i*eiN  (Ikkminahon  ami  I’EKe  EM  xe.E  ok 
Soft  Skkiis  in  Ciymiioiladus  dioica. 

Hakii  ami  of 

Pressure 

Lbs.lln.% 

Temperature 

r  c.). 

Exposure 

(Miu.). 

yd  Day. 

iiermiuation  Perceiitaf>es. 

id  It  Day.  t}lh  Day.  15//1  Itay. 

"  "J"  'S,. 

Final. 

Perceulajt>e 
Hard  Seeds. 

Perceuta^^e 
.Soft  .Seeds. 

i,o<xi 

50 

I 

5'» 

?» 

exi  e)o 

f)0 

10 

_ 

I, OCX) 

5'> 

5 

20 

40 

(mi  70 

7" 

2(1 

10 

1,000 

.S‘> 

10 

3" 

5'» 

70  80 

80 

20 

— 

1,000 

50 

20 

— 

5'» 

(10  (m 

(lei 

40 

— 

2,500 

5« 

I 

> 

Ml  germination 

in  45  days 

— 

100 

— 

2,500 

5“ 

5 

,,  ,, 

e.  45  „ 

— 

00 

10 

2,500 

5'> 

10 

— 

20 

—  — 

20 

— 

So 

2,500 

5‘i 

20 

y 

iei  germinatiein 

in  45  elays 

— 

So 

20 

10,000 

50 

I 

,<  ,, 

M  45  ,e 

— 

40 

60 

IO,eKKI 

5« 

5 

,,  ,, 

>,  45  ,* 

— 

(mi 

40 

lei.ooo 

50 

10 

,,  ,, 

e,  45  ,, 

— 

to 

90 

I0,0(KI 

50 

20 

,,  ,, 

,,  45  ,, 

— 

_ 

I(M) 

Control 

I 

— 

lei 

lei 

00 

_ 

(Control 

5 

— 

10 

20  50 

(mi 

40 

_ 

Control 

5" 

10 

— 

lei 

20  — 

20 

go 

Ceintrol 

50 

20 

— 

to 

20  — 

2ei 

80 

—  - 

Scarified 

25 

— 

— 

70 

<)o  — 

e)o 

— 

10 

foo^  Maini/iicliirj — iHgiisI  2,  lUIO 
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TABLK  II. 


F-kkei  t  oe 

High  HvnKosTATif 

Pkk.ssukks  upon  (Iek.mix.vhon  and 
Soft  Seeds  in  Cladrastis  lulea. 

Percentage 

OE  Hard  and  of 

termination  Percentages. 

Pressure 

Temperature  h. 

'Ixposure 

- - 

— 

— 

Percentage 

Percentage 

(Lbs.lhi.^). 

{Mill.). 

Day. 

Nil  Day.  12th  Day. 

iHtli  Day. 

24//1  Day. 

Final. 

Hard  .Seeds. 

Soft  Seeds. 

t,0(X) 

50 

I 

No  germination  in 

(x)  ilays 

— 

1 00-0 

_ 

l,0(X) 

5« 

5 

— 

—  6-6 

'.V.S 

'3-3 

'3-3 

86-7 

— 

1,000 

.so 

to 

— 

—  '.S3 

28-5 

28-5 

2«-5 

7'-5 

— 

1,01X1 

50 

20 

— 

—  23-5 

.s«-.s 

.s«-.s 

b'-5 

— 

2,500 

50 

I 

— 

—  — 

'.S3 

20-0 

2l)-0 

8ivi) 

— 

2,5'X' 

.SO 

5 

— 

—  — 

20-0 

20-0 

20-0 

8o-o 

— 

2,500 

.SO 

10 

— 

—  — 

— 

'3-3 

20-0 

8o-o 

— 

2,500 

.SO 

20 

— 

—  '.V.S 

33-3 

— 

40-0 

6o-o 

— 

lo,otx> 

50 

1 

— 

—  84(1 

KXl-O 

Iixi-O 

nxvo 

— 

— 

10,000 

.SO  . 

5 

— 

77  46' 

I(X)-0 

IlX)-0 

IIXVO 

— 

— 

10,000 

.SO 

to 

— 

2o*o  7.S‘^ 

IlXl-O 

IlMl-O 

loivo 

— 

— 

10,01X1 

.SO 

20 

— 

25‘0  _ 

«4-.S 

•'<4-.S 

»<4-.S 

— 

'5'5 

Control 

.SO 

I 

No  germination  in 

txi  ilays 

— 

lOO-O 

— 

Control 

.s<* 

5 

— 

—  f>-7 

'3-3 

'33 

'3-3 

86-7 

— 

Control 

.SO 

10 

— 

—  '.s-.s 

2()'0 

211-0 

2iro 

710 

— 

Control 

.SO 

20 

— 

—  240 

37’.S 

.S7'.S 

37'.S 

b2-5 

— 

10,500 

2.S 

15 

420 

(iS'O  88-0 

IlXl-O 

l(X)-0 

llXl-O 

— 

— 

30,000 

25 

I 

5  to 

58-0  KXl'O 

IIXVO 

IIXI-O 

IIXVO 

— 

— 

30,o*x) 

25 

5 

b4-o 

7(vo  i(X>-o 

IIXCO 

iixi-o 

IlXl-O 

— 

— 

30,000 

25 

10 

2b-o 

()6'0  88-0 

IlXl-O 

lixi-o 

11X1-0 

— 

_ 

45,{xxi 

25 

10 

— 

f)-n  88-0 

88-0 

88-0 

88-0 

— 

12-0 

fc,ooo 

25 

to 

— 

60  8o-o 

8o-o 

8i)-o 

8o-o 

— 

20-0 

Scarified 

2.S 

— 

40-0 

b8-o  88-0 

88-0 

88-0 

88-0 

— 

12-0 

to  |)ro(liu'*T  ;iii(l  l•^>l1su^l«■r.  New  methixls  of  sterilisation  and 
homojjenisation  are  heinj*  studied  eontinually.  Some  dairy 
com|)anies  are  alrettdy  mark«‘tin}*  .a  product  that  has  been 
homojjenised  bv  verv  low  pressures,  or  bv  hit'll  frequency  soun<l 
vibrtitions. 

The  author  has  run  a  series  of  experiim'iits  on  pressure  treat- 
meat  of  whole  milk.  'I'he  milk  stimples  were  put  in  sterilised, 
flexibU'  tin  tubes  during*  the  ti*sts  so  ;ts  to  separate  the  sample 
from  the  |)ressure  tr.ansmittinj*  liquid  in  the  pressure  chamber. 
It  was  fouml  th.'it  sterilisation  :md  homoj«enisation  m-curred 
at  all  the  experimentjd  pressures.  Sterilisation  was  caused 
prim.'irily  by  the  killing*  t)f  lactobacilli  in  the  milk  with  the 
result  that  the  formation  of  lactic  acid  and  other  protiucts  was 
grctitly  retarded.  It  was  interestiti}*  to  note  that  when  the  con¬ 
trol  milk  had  soured  to  the  extent  that  whey  had  been  produced 
with  the  accompanying*  offensive  <Hlour,  the  pressure  treated 
samples  were  practically  odourless  and  no  visible  coaf»ulation 
had  occurred. 

Fij*.  j  shows  two  typit  Jtl  sourinj*  curv*‘s  at  different  pressures, 
j.ooo  :md  io,(X)o  atmospheres  at  r(H»m  t*‘mperature.  The  is 
taken  :is  the  measure  trf  increase  of  jtcidity,  decreasinj*  as  the 
acid  increases. 

Microscopic  examination  n'vealed  that  the  f.it  jjlobules  of  the 
milk  were  readily  disp«‘rs»*d  or  broken  up  by  the  treatment. 
Since  thes«‘  particles  were  often  as  smtdl  as  many  c»)mmon  bac¬ 
terial  cells,  it  Wits  evident  th:tt  homoj»enisation  was  quite 
I'omph'te. 


Bacteriological  Studies 

B«‘cause  of  the  c«>mplex  chemical  nature  of  milk  it  was 
realised  th:it  if  more  d♦•finite  conclusions  were  tt)  be  obtaiiK'd 
that  it  would  be  necessary  to  study  certain  constituents  of  milk 
independently.  .\  study  of  bactericidal  action  is  a  logical  first 
step  in  this  directi(m.  Hite,  (iiddings,  and  Weakley*  reported 
an  «‘xtensive  s<‘ries  *)f  pn-ssure  experiments  on  heterogeneous 
bacteriological  systems  such  as  fruit  juices,  milk,  and  pure 
broth  cultures  of  many  organisms.  Their  particular  interest 
Was  in  finding  a  relation  between  pressure  and  time  of  exposure 
for  the  death  [loint  of  th«‘  bacteria,  the  latter  b<‘ing  detim'd  by 
thes(>  investigators  as  the  minimum  time  of  exjMisure  for  com¬ 
plete  mortality.  They  suggested  an  equation  of  the  form 
^  =  t  M-t-rf*  for  their  datji.  f>  is  the  killing  pressure,  t  is  the 
time  of  exposure  and  a,  h  and  c  are  arbitrary  constants. 

M.isset  and  .Machelueuf'  have  found  that  vegetative  forms  of 
bacteria  resist  pressures  up  to  5,1x10  atmospheres,  but  at  pres¬ 
sures  between  5,«xx>  jind  b,(xx)  atmospheres,  an  exposure  of  45 
minutes  is  sufficient  for  sterilisation.  Some  of  the  spore-form¬ 
ing  b.'icteria  of  medical  interest  withstixul  pressures  as  high  as 
21.51x1  atmospheres  for  45  minutes.  They  indicated  that  the 
time  of  exiHisure  was  not  important. 


R.  W.  .Stow",  in  collaboration  with  'f.  (i.  .\nderson  and  the 
author,  has  shown  th.at  the  age  of  th<‘  culture  is  an  im|M)rtant 
factor  to  be  considered  with  the  pressure  treatmimt.  .\  lacto- 
bacillus,  a  staphylixoccus,  and  a  streptoi'occus  have  been  found 
to  be  killed  by  a  pressure  of  i,(xx)  atmosph«-res,  a  value  con¬ 
siderably  lower  than  the  comparable  ones  of  Basset  and  Mache- 
bivuf.  'I'hese  studies  are  being  continued  at  present  and  a  com¬ 
plete  re|K)rt  will  be  forthcoming  shortly. 

Proteins 

Foods  supply  the  fats,  carbohydrates,  and  proteins  that  con¬ 
stitute  the  requirements  of  the  normal  diet.  .All  of  these  are 
complex  organic  substances  that  defy  complete  analysis  even  in 
the  so-called  pure  form.  Consequently,  to  understand  the 
nature  of  fixuls  anil  their  dietary  characteristics  it  is  first  neces¬ 
sary  to  understand  the  behaviour  of  the  fundamental  constituents 
in  so  far  as  they  are  defined  at  jiresiMit,  although  the  question 


0  20  40  AO  SO 

Hrs,  After  Exposure 


Fig.  3. — Souring  of  Milk  :  ^  normal  milk  (control  1);  • 
pressure  treated  sample,  hrs.  at  5,000  atmospheres  ; 
O  normal  milk  (control  2)  ;  X  pressure  treated  sample, 
6|  hrs.  at  10,000  atmospheres. 
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i)f  synthesis  aiul  dij^estion  «>f  fnod  is  the  maj(»r  problem  aiul,  in 
fju't,  the  whole  j)roi)leni  of  physiolojjieal  ehemistry. 

.Veordiiifjlv,  an  indirect  approach  to  the  reiation  of  hif*h 
pressure  rest'arch  to  f»iod  chemistry  is  best  found  by  considerinj’ 
the  effects  »)f  pressure  on  fats,  cari)ohydrates,  aiul  jmiteins.  Of 
these,  it  is  j<enerally  ajjn-ed  that  proteins  offer  the  f*n*atest  pos¬ 
sibilities  for  study.  Ideas  about  the  structure  of  proteins  have 
been  stimulated  anew  bv  th«‘  recent  investijjations  of  Wrinch, 
Hernal,  Astbury,  and  others,  but  tlure  are  still  many  funda¬ 
mental  difficulties  as  the  reader  may  jud}*e  by  n-ferrinj*  to  the 
rect  lit  letter  of  .\stbury  and  Bell*  to  Salurc.  .\s  rej*artls  fats, 
ther»‘  ajipear  to  be  no  studies  of  oxidation  of  tlu'in  under  pres¬ 
sure,  .-in  investigation  which  wouUl  be  of  interest  in  understand- 
iii}*  fat  metabolism.  .Suj>ars,  on  the  otlu-r  hand,  have  been 
studii'd  to  some  extent,  ('ohen  and  .Schut'"  investij'.ated  the 
effi'cls  of  pn'ssure  on  the  n-.'iction  velocity  of  the  inversion  of 
cane  sujjar,  a  prolilem  that  had  first  been  considered  by 
Roentj*en  in  aiul  b\’  others  since  that  time.  (  ohen  ami 

Schut,  studviii}*  a  su^jar  solution  containinj*  20  f<m.  of  cane 
su^iar  in  kk)  c.c.  of  o‘i  N.  IK'I  solution  at  25'  ^  •  ‘"‘‘r  a 
jiri'ssure  ran^e  of  1,500  atmos|)her«‘s,  obs«‘rvi“d  that  the  reaction 
velocitv  constant  decreased  by  25  |ht  ci'iit.,  indicating  a  con- 
siilerable  decrease  in  rate  of  ri’action.  It  is  difficult  to  intcTjiret 
experiments  on  reaction  velocity,  but  the  extreme  importance  of 
the  reactions  of  d*-naturatioii  and  hxdrolysis  in  the  metaluilic 
processes  makes  it  imperative  that  they  be  invi-slij^ated  from  all 
anjjles.  This  is  i  specially  true  for  proteins. 


Coagulation  of  Blood 

Bridj*man  and  ('onant"  in  i«)2u  re|)orted  experinuMits  on  the 
I'oa^ulation  of  blood,  aiul  the  denaluration  of  carboxyhemoglobin 
by  pri'ssure.  Dow  and  Matthews'*  studied  coagulation  in  some 
detail  and  came  to  the  i-om'lusion  that  denaturation  of  th<‘  pro¬ 
tein  of  the  blood  cells  was  an  im|H)rtant  factor  in  coagulation  of 
blood.  HoweviT,  their  researclu-s,  while  treating  of  the  general 
natun*  of  proteins,  are  not  dinn'tly  related  to  food  chemistry. 
Kgg  albumin,  |>(‘psin,  and  rennin  an-  basic  proteins  directly  re¬ 
lated  to  the  assimilation  and  digestion  of  fo<Hl.  Pepsin  and 
rennin  are  of  int<*rest  because  they  are  not  only  typical  proteins 
but  are  effective  organic  catalvsts  or  enzymes  that  are  essential 
for  metabolism. 

'I'he  coagulation  of  egg  albumin  by  pressure  was  observed  by 
Bridgman'®  as  early  as  i<)i4.  Recently  in  collaluiration  with 
\V.  R.  Pranks  and  associates  of  the  Banting  Institute,  Univer¬ 
sity  of  'I'oronto,  the  author  has  studied  in  mon*  detail  tiu-  de¬ 
naturation  of  egg  albumin  by  pressure,  espi-cially  as  regards  the 
quantitative  aspects.  IX-naturation  increases  rapidly  with  pres¬ 
sure,  and  the  effect  on  the  reaction  velocity  apjiears  com|)arable 
with  that  of  heat,  although  the  interesting  f.act  n-mains  that  to 
denature  by  heat,  eiiergx  is  put  into  the  substance  as  shown  by 
the  temperature  rise;  but  in  denaturation  bv  jiressure  under 
isotlu-rmal  conditions  the  same  result  is  obtained  by  taking 
energy  out  of  the  substanci*.  Kvidently,  in  sjiite  of  the  fact  that 
the  final  product  is  the  saim-,  distinction  must  be  made  of  the 
type  of  reaction  involved  in  the  two  cases,  and  the  evidence 
shows  clearly  that  energy  is  not  the  sole  factor  involved. 

Referring  to  the  discussion  of  germination  of  seeds  by  pressure 
treatment,  it  will  be  recalled  th;it  a  change  of  lip.ase  activitv  was 
noteil.  lapast-  being  an  i-nzyme  and  a  protein,  it  is  to  be  sup- 
|)osed  that  the  effect  of  [iressure  on  this  substance  should  be 
similar  to  its  «  ffe<'ts  on  other  proteins,  thi-  reactions  unquestion¬ 
ably  playing  an  im|)ortant  part  in  the  chemical  changes  taking 
|)Iac<*  in  s«‘i“d  germination  after  pressure  exjiosiire. 

Activity  of  Pepsin 

'I'he  activity  of  |>e|)sin  can  be  determined  readily  by  a  method 
due  to  .\nson  and  Mirsky,'®  who  measured  the  activitv  of  a 
given  solution  by  the  amount  of  ha-moglobin  substrate  that  was 
digested  in  a  given  tim<‘  interval.  The  digested  hiemoglobin  was 
estimated  by  a  colour  change  that  it  gave  on  reaction  with  a 
phenol  reagi  nt.  Rennin  activity  is  commonly  measured  by  the 
clotting  time  of  a  standard  milk  solution  containing  a  certain 
volume  of  the  enzyme  sample.  'I'hese  methods  for  measuring 
activity  were  employed  by  .Nlatthews,'®  .\.  K.  .Anderson,  and  the 
writiT  in  investigating  the  effect  of  pressure  on  the  enzvmes 
pepsin  and  rennin. 

Small  samples  of  5  to  10  c.c.  of  dilute  solutions  of  either 
rennin  or  pepsin  wc-re  placed  in  the  pressure  chamber  at  a  cer¬ 
tain  constant  temperature  and  pressures  applied  that  ranged 
from  1,000  to  io,(XK>  atmosjiheres  over  jieriods  of  exposure  vary¬ 
ing  from  -J  to  18  hrs.  The  results  can  be  briefly  summarised  by 


stating  that  the  activities  of  both  rennin  and  jiepsin  decreasi  d 
ra|)idly  with  pressure  for  constant  exposure  intervals,  the  activi¬ 
ties  bi-coming  practically  zero  for  a  critical  pressure  of  about 
b,(KX)  atmospheres.  .\s  regards  change  of  activity  with  time  at 
constant  jiressure,  it  decreased  slowly  with  increase  of  exjiosuie 
time  in  both  cases,  the  nature  of  the  curves  varying  in  a  com¬ 
plicated  way.  .Analysis  of  the  activity  curves  is  being  made  at 
present.  Loss  of  activity  a|>pears  to  bi-  simple  ik-naturation  as 
no  evidence  of  change  of  amino  nitrogen  could  be  ik-tected. 

From  these  data,  and  jin-vious  considerations,  it  apjiears  that 
one  of  the  primary  reactions  of  jiroteins  uiuler  high  pressure  is 
that  of  denaturation.  .\t  the  present  time  the  author  and  his 
associates  have  found  no  eviilcnce  of  hydrolysis  by  pressure  as 
judged  from  a  review  of  the  results  presented  here.  It  is  too 
early  to  pn-dict  the  ultimate  natun-  and  role  of  denaturation  in 
metabolism.  Indi-|x-ndent  studies  in  st-veral  fields  indicatt-  that 
the  reaction  may  be  a  fundamental  om-  in  the  living  organism. 
It  is  possible  that  researches  at  high  pn-ssun-  in  the  lieUl  may 
be  instrumental  in  furthering  our  knowk-dge  of  the  essi-ntial 
molecular  n-actions  responsible  for  many  of  the  primary  meta¬ 
bolic  processi-s.  Pi-rhaps  it  should  be  |)oint(-d  out  that  one 
cannot  i-xpect  to  obst-rve  the-  dir»-ct  results  eef  jere-ssure-  em  mature- 
living  e>r  greewing  etrganisms  as  it  is  e-viele-nt  that  neermal  life- 
canneet  be  maintaine-el  unde-r  ee)nelitie)ns  eef  high  jeressure-,  but 
the  signifie-.'int  re-sult  is  the  inelire-ct  e»ne-  eebtaine-el  by  using  pres- 
sure  ;is  a  teeed  tee  stuely  ee-rtain  funelame-ntal  rt‘actie)ns,  much  as 
e>ne  weeuld  vary  the-  ceeneentratiem  eir  te-mpe-rature  eef  a  test  sedu- 
tieen,  even  if  the-se-  variables  hael  ne>  practical  re-latiein  te»  the- 
ele-sire-el  re-sult.  While-  high  pressures  are  ne>t  use-ful  for  clinical 
stuelie-s  the-y  are-  eef  gre-at  value-  in  stuelving  ee-rtain  e-sse-ntial 
re-actienis  in  the-  labeerateery  and  the-n  synthesising,  as  it  were,  all 
the-  peessible  eibse-rvatie>ns  anel  elata  th.et  may  be  re-late-el  te)  the- 
plant  eer  animal  uneler  eebservatieen.  He-nce  highly  aeaelemic 
stuelies  unele-r  .'irtiticial  eenielitieens  may  suelele-nly  assume  gre>:it 
impeertane-e  when  it  is  re-alise-el  fully  heew  the  elata  may  fit  inte» 
the  gene-ral  scheme-  of  things.  Nature  de)e-s  neet  appe  ar  to  revi-al 
he-r  se-crets  elire-ctly  e>r  abunelantly,  Jinel  it  is  eenly  by  patie-nt  and 
inelire-ct  stuely  that  we  sleewly  gathe-r  all  the-  facts  anel  heipe-fully 
try  te)  fit  the-m  teegethe-r  feer  the  unifie-el  whe)le. 

In  ceenclusieen,  the  autheer  weeulel  like-  te)  ackne)wle-elge-  tile- 
enthusiastic  e'e)-e)|)eratie)n  e)f  his  students  anel  ceilleagues  in 
several  de-partme-nts  een  this  eampus.  Witheeut  the  help  of 
bie)le)gists,  bie)che-mists,  baeterieeleigists,  emd  patheeleegists,  it 
we)ulel  have  be-en  im|M)ssible-  te)  make  the-se-  studies.  Kceineimic- 
ally  anel  intelle-ctually  it  is  practically  impeessible  feir  eene-  persein 
e)r  department  to  e-arry  een  such  beerele-rline-  rese-arch,  but  b\ 
means  of  ce)-e)perative  effeirt  stuelie-s  e)f  far-re-aching  significance- 
are  ptissible. 
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MEAT  AND  VEGETABLE  RATION 

The  speeificatioii  issued  by  the  War  Office  for  meat  and  vegetable  ration  was  approved  in 
September,  1938,  amended  July,  1939,  and  again  amended  in  April,  1940.  The  following 
specification  embraces  the  latest  amendment. 


1.  Ingredients.  'ITie  ingnj-d'u-nts  used  in  the  manufacture  of 
the  meat  and  vegetable*  ration  to  be  of  the  best  quality,  properly 
cooked,  and  to  be  o|)en  to  inspection  before  and  durintJ  process 
of  manufacture,  and  aftf'r  canning*. 

2.  The  meat  to  be  F..\.0.  when  available,  otherwise  G.A.O. 
imported  as  whole  for«-quarters  or  crops,  or  in  the  case  of  hind¬ 
quarters  iis  “  top  |)ieces  ”  or  “  tops  and  rumps  In  the  event 
of  boneless  meat  Iwiiij^  available,  this  should  l)e  of  (i.A.O.,  and 
only  fores,  crops,  buttocks,  and  rounds  are  to  be  used.  I  he 
meat  to  b(?  well  trimni«-d,  :ind  to  consist  entirely  of  palatable 
edible  meat.  .Ml  vej'etables  to  l)e  carefully  cleaned. 

3.  FormulSB.  (a)  Rations  descril)ed  as  Meat  and  Vegetable 
Rations  7vith  Peas  to  consist  of  (at  least)  : 

Ozs. 

Meat  (of  which  not  more  than  i  oz.  is  to  be  in 

the  form  of  loose  fat)  ...  .  ...  6 

Potatoes  .  ...  .  3J 

Carrot  ...  ...  ...  ...  ...  ...  i-i 

Peas  ...  ...  ...  .  ... 

Onion  ...  ...  ...  .  ...  i 

(Iravy  slock  ...  ...  ...  ...  ...  ...  2 

Salt  and  spice  ...  ...  .  J 

(/>)  Rations  de.scribed  as  Meat  and  Vegetable  Rations 
Reans  to  consist  of  (at  least)  : 

Ozs. 

Meat  (of  which  not  nu)re  than  1  oz.  is  tt)  be  in 


the  f(»rm  of  l«K>se  fjit)  ...  ...  ...  ...  <) 

PotatcH's  .  ...  .  ...  3J 

Carrot  ...  ...  ...  ...  ...  ... 

Runner  In-ans  or  haricot  be;ins  ...  ...  ... 

finion  ...  ...  ...  ...  ...  ...  i 

Gravy  stock  ...  ...  ...  ...  ...  ...  2 

Salt  and  spice  .  ...  ...  i 


N.H, — The  above*  weij^hts  apply  to  uncooked  meat  and  vege¬ 
tables.  Ileans  jind  p«  as  h)  be  soaked  for  at  least  12  hours  la-fore 
adding  to  the  other  in><re<lients.  IVeference  will  Im-  j^iven  to  the 
vari«'ty  “  Kinj*  Kdward,”  canned  within  5  days  of  lifting. 
Manuf.iclurers  tt)  stat*>  the  type  of  jxitato  they  intend  to  use. 

The  amount  of  j»ravy  to  be  incre.ised  in  all  c.'ises  as  much  as 
the  size  of  the  tin  will  allow.  The  proporti»)n  of  fat  found  t)n 
analysis  of  the  ration  shoidd  not  Iw  l«>ss  than  4  per  cent.,  and 
must  not  in  any  ration  excesd  S  |)er  c«‘nt.  No  |)reservative  to 
be  used. 

4.  Metallic  Content.  I'he  rations  will  be  reiect«‘il  if,  at  any 
time  during  the  warranty  |H‘ri«Kl,  it  is  found  they  contain  tin  in 
excess  of  1  f'r.  per  lb.  or  lea»l  in  excess  of  1  p;irt  in  every 

I,0(M),(NK>. 

5.  I'he  rations  supplied  to  be  in  >4en«-ral  act'ord  with  the 
s.-impit*  .approved  by  \Var  Department  .\nalysl.  Supply  Reserve 
Depot,  D*-ptfor<l,  London,  S.K.S. 

I).  Tins.  The  rations  shall  be  sup|)lied  in  well-made  hermeti¬ 
cally  sealed  tins  equ.il  in  .all  resju'cts  to  sam|)le  apprtwed  by 
W.i).  .\n.alyst.  Supply  R<‘serve  D<‘pot.  Deptford,  S.K.S.  The 
tins  to  be  thorou>.<hlv  cleaned  Indore  filling  and  to  l)e  pro|)erly 
|).ainted  or  lacquered  externally  (including*  any  portion  under  a 
label)  to  ensure  thcaii  from  rust. 

7.  Labels  on  Tins.  Each  tin  to  bear  an  adhesive  label  printed 
with  the  descri])tion  of  contents,  brand,  name  of  contractor,  date 
of  c.annin)»  (month  and  year),  toj'ether  with  the  warranty  p«*riod 
.and  date  (month  and  year)  of  expiration  of  warranty — e.g.  : 

■M.  AND  V.  R.VnON  (WITH  PEAS  OR  BEANS)* 

(Brand) — (Name  of  ("ontractor). 

Packed — q  38.  + 

W.  (18  months)  E.  3  40.+ 

*  Contractor  to  mark  correct  variety. 
t  Examples  only. 


8.  Packing.  See  specification  attached.  Cases  and/or  crates 
to  be  capable  of  holding  48  rations  witht)ut  incurrinj*  risk  of 
damaj'e  through  roufjh  usage.  The  gross  weight  of  pack  not  to 
exceed  80  lb. 

1).  Marking  on  Gases,  (ti)  C'ases  and  Or  crates  to  be  marked 
with  nature  of  commodity,  contract  number,  initials  of  con¬ 
tractor,  nett  contents,  warranty  period,  and  date  (month  and 
year)  of  expirati«)n  of  warranty.  These  ckTails  to  be  stencilled  in 
i-inch  characters  in  good  oil  paint  or  stencil  ink,  in  the  middle 
of  a  side — e.g.  : 

M.  AND  V.  R.ATIONS  (WITH  PEAS)  (WITH  BEANS)* 
(48  tins). 

.\.B.  and  Co.  and  ('ontract  Numlx'r.'f 
W.  (18  months)  E.  3/40. i 

(b)  .\  distinctive  sign — viz.,  tb*‘  treh)il  with  the  letters 
“S.R.D.”  immediately  Ix'iieath — shall  Ih*  m.'irkeil  on  lK)th  ends 
of  the  |)ack  in  light  royal  blue  paint  or  stencil  ink.  Pattern 
stencil  for  this  purpose  may  Ih*  had  »)n  application  to  fltVicer 
('ommanding,  .Supply  Reserve  De|H)t,  I>«-ptford,  Lond»>n,  S.E.  8. 

(c)  There  sh.'dl  lx*  no  other  markings,  except,  if  ik'sired,  iden¬ 
tity  marks  such  ,ts  case  or  batch  numlx'rs  in  small  characters  in 
one  corner  of  a  side, 

10.  Samples.  Tender  samples  of  the  : 

M.  and  V.  Rations  (se*-  paragraph  5) 

Tins  (see  paragraph  b) 

must  Ih'  submitted  .'it  the  time  of  tendi-ring  to  the  War  Di  part- 
ment  .Analyst,  Supply  Reservi*  Dejxit,  Dejitford,  Lonilon,  S.E.  8. 

11.  Inspection.  In  the  event  of  tbi*  contr.'ictor  obtaining  the 
contract,  the  supplies  delivered  must  lx*  equal  in  all  respects  to 
th«*  tentler  sample.  The  supplies  to  fx*  open  for  inspection,  dur¬ 
ing  any  stage  of  manufacture,  by  a  War  Department  representa¬ 
tive  de|)Uted  for  the  purjxise. 

*  Contractor  to  mark  correct  variety. 

+  Examples  only. 

The  Determination  of  Sugars  in  Choeolate 
and  Confeetionery 

{Continued  from  page  203) 

10  c.c.  of  the  •*  10  |M‘r  cent.”  solution.  .Sufilcient  d.ita  are  oli- 
tained  for  the  c.ilcul.ition  of  the  l.ictosi*  and  the  glucosi*,  |)ro- 
vided  th<“  retiucing  |M)wer  and  s|x‘cific  rotation  of  the  latter  an- 
known. 

Other  Confectionery  Products. 

Other  confi'ctionery  can  lx*  analysed,  using  thi*  methixis 
already  descrilx-d.  'Thi'  only  difference  is  in  the  cl.'irification  of 
the  solutions,  which  has  often  tolx*  worketl  out  for  each  se|);irate 
sample.  Difiiculty  will  somi'tiiTX's  lx*  had  in  obtaining  a  sufti- 
ciently  clear  solution  for  |xilarising,  anil  recourse  has  to  lx-  hail 
to  less  accur.'ite  means  of  iletermining  the  sucrose. 
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INFLUENCE  OF  MILK  AND  SALT  ON  THE 
KEEPING  (QUALITIES  OF  MARGARINE 

In  a  series  of  tests  earried  out  hy  Sehnialfiiss,  the  follow¬ 
ing  mixes  were  kept  under  observation  after  ineorporating 
small  proportions  of  milk  and  salt : 


A. 


Palm  nut  oil 

. . .  2.> 

Coeonut  oil 

...  20 

Hardened  whale  oi 

1  m.p.  :i2°  U. 

. . .  2!) 

„  K)°U.  .. 

...  10 

,,  soya  oil 

m.p.  :f2°(’. 

..  10 

(iroundnut  oil 

...  l.j 

B. 

Hardened  whale  oi 

m.p.  ;f2°  C. 

. . .  O.Y 

„  K)°  U.  ... 

...  10 

,,  soya  oil 

m.p.  ;f2°U. 

...  10 

(•roiindnut  oil  .  ...  ...  la 


.\11  samples  eontained,  in  addition,  OOla  per  rent,  butter 
dye  (a  proprietary  Duteh  mixture  of  azo  dyes),  ()()8  per 
eent.  soya  leeithin  and  0  12  per  eent.  benzoie  aeid,  together 
with  a  water  eontent  of  15-6  to  1(»  per  eent.  During  the  test 
period  the  samples  were  wrapped  in  greaseproof  paper  and 
kept  in  the  dark  at  about  20°  ('. 

The  general  result  emerging  from  the  investigation  was 
that  milk  and  salt,  either  singly  or  in  eombination,  ren- 
dere«l  the  ti.argarine  le.ss  resistant  to  spoilage.  Ineorpora- 
tion  of  milk  alone  (10  per  eent.)  was  more  detrimental  than 
salt  (21  per  eent.)  and  resulted  in  more  rapid  mould 
formation. 

Samples  whieh  beeame  unpalatable  were  distinguished  by 
a  high  ketone  eontent  and  a  relatively  high  aeid  value. 
Milk  spoilage  was  not  aeeompanied  by  either  a  high  alde¬ 
hyde  or  a  high  peroxide  eontent,  the  probability  being  that 
the  initially  formed  aldehydes  largely  suffered  oxidation  to 
aeids.  Salt  spoilage,  on  the  other  hand,  was  aeeompanied 
by  a  high  aldehyde  as  well  as  a  high  ketone  eontent. 

It  is  interesting  also  to  eompare  the  resistanee  of  the  salt- 
and  milk-free  margarines.  Produet  A,  with  a  high  eontent 
of  c'oeonut  and  palm  oil,  was  more  mould-resistant  than 
produet  B,  the  latter  also  developing  ketone  raneidity. 
This  behaviour  runs  eounter  to  widely  held  beliefs. 


EXPORT  GROUPS 

F<MH»  PKEPARATION  MACHINERY  (.YIISCEEI ANEOUS) 
EXPORT  CROIP 


A  photograph  taken  at  a  recent  meeting  of  the  (Committee. 
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Ltd.);  L.  .\.  .\l(Huly  (Win.  Hrierlev,  Collier  and  Hartley,  Ltd.); 
and  R.  (i.  Kaiiley  (Rosi*  liros.  [(i.unsborough],  Lttl.). 
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('ommittee 

Lieut. -Colonel  (1.  R.  Harding  (Maeonoehu-  Bros.,  Ltd.), 
Chairman  ;  .Major  W.  C.  Camplwll  (Crosse  and  lilaekwell.  Ltd.); 
.Mr.  W.  B.  Chivers  ((  hivers  and  Sons,  Ltil.);  .Mr.  Jiremiah 
Colman  (Reekitt  and  Colman,  Ltil.);  .Mr.  K.  .M.  I'reneh  (.\plin 
and  Barrett,  Ltd.);  .Mr.  S.  Kwart  Innes  (Rowntne  and  Co.,  | 
Ltd.);  .Mr.  J.  W.  Joyce  (Kia-Ora,  Ltd.);  .Major  J.  S.  .Mason 
(Brand  and  Co.,  Ltd.);  .Mr.  (i.  W.  .Morrison  (Clarke,  Nickolls 
and  C(K)mhs,  Ltd.);  .Mr.  .S.  W.  Pascal!  (James  Pascall,  Ltd.); 
.Mr.  .\.  P.  B.  Roberts  (Poulton  and  .Noel,  Ltd.);  Dr.  .\.  W. 
.Sanderson  (Cadt)ur\-Fry  Export  l)e|)artim*nt) ;  .Mr.  (1.  W. 
SeviMii  (Horlicks,  Ltd.,  Infants  and  Inv.alids  ImhhI  .Section);  .Mr. 
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CHOCOLATE  AND  SUGAR  CONFECTIONERY  MACHINERY 

EXPORT  GROUP  ^ 

In  the  July  issue,  |)age  i7«(,  the  name,  the  secn  tary  and  also 
the  address  of  the  Chocolate  and  Sugar  ('onfei  tionerx  .Machinery 
ICxport  (iroup  were  not  correct,  and  shoukl  read  as  follows  : 

("hocolale  and  Sugar  ('onfectionery  .Machinery  Export 
(■roup.  I 

Chairman  :  .Mr.  E.  11.  Plaistowe.  ‘ 

.Secretary  ;  .Mr.  O.  (1.  .Sunderland.  ^ 

.\tldress  :  Dundee  House,  15,  l•-astcbeap,  London,  l•-.(^  3.  j 


Correspondence 

The  Editor, 

Dkar  Sir, 

I  am  a  little  surprised  at  some  of  the  statements  eon¬ 
tained  in  Mrs.  Tritton’s  article  “  Enzymes  in  Food  Manu¬ 
facture  ”  in  your  June  issue.  As  early  as  the  second  para¬ 
graph  she  makes  a  statement  whieh  is  the  exact  opposite  of 
the  truth.  The  eolloidal  “  residue” — curious  phra.se  of  an 
enzyme  .system  is  the  protein  part,  for  whieh  von  Euler  has 
suggested  the  term  apo-enzyrne;  the  non-eolloidal  diffusible 
portion  is  the  eo-enzynie.  The  dual  system,  von  Euler 
suggests,  may  be  called  the  holo-enzyme.  It  is  misleading 
to  say  that  “  zyma.se  requires  eo-zymase  for  its  proper  func¬ 
tioning  ”.  Zymase  is  a  complex  of  a  specific  protein  and 
co-zymase — at  any  rate  if  one  accepts  von  Euler’s  interpre¬ 
tation  and  nomenclature. 

I  don’t  think  that  the  fourth  paragraph,  dealing  with  the 
specificity  of  enzymes,  really  represents  accurately  the 
views  of. the  modern  enzyme  chemist.  I  much  doubt  if  any 
such  generalisation  is  at  present  permissible.  Certainly, 
some  of  the  co-enzymes  are  far  from  specific,  and  it  would 
have  been  better  to  emphasi.se  the  specific  nature  of  the 
colloidal  protein  apo-enzyme,  rather  than  that  of  the  enzyme 
system  as  a  whole. 

I  take  it  that  the  use  of  the  word  ”  amylytic  ”  towards 
the  end  of  the  article  is  due  to  an  undetected  printer’s 
error. 

Y'ours  sincerely, 

A.  L.  B.xcharac'h. 

The  Editor. 

Dkar  Sir, 

Thank  you  for  lettmg  me  see  Mr.  Bacharach’s  letter. 

I  quite  agree  that  my  second  paragraph  is  neither  clear  nor 
entirely  correct  and  regret  that  I  did  not  detect  this  myself  j 
prior  to  (uiblication.  As  regards  von  Euler’s  nomenclature 
and  the  views  of  modern  enzyme  chemists  I  purposely 
avoideil  di.scussing  the  very  complicated  and  very  extensive 
field  of  modern  enzyme  chemistry.  I  fear  it  would  only 
prove  boring  to  the  general  reader,  while  there  are  many 
excellent  textbooks  available  to  the  earnest  student.  Simi¬ 
larly  the  table  dealing  with  the  specificity  of  the  enzymes 
is  in  my  view  the  only  possible  method  of  presenting  this 
knowledge  in  an  article  of  this  type  and  something  not 
unlike  this  table  has  been  published  in  first-class  textbooks 
on  enzyme  chemistry.  The  term  “  amylytic”  is  a  printer’s 
error  and  should,  of  course,  read  “  amylolytie  ”. 

Y’ours  sincerely, 

S.  M.  Tritton. 


hood  \fiUiufacture — ’J,  IIMO 


213 


NEWS  FROM  THE  INDUSTRY 


Maximum  Overrun 

Ice-oreain  is  now  sui»ject  to  so 
many  restrictions  as  to  its  ingre¬ 
dients  that  almost  all  previous  ideas 
about  its  manufaeture  are  having  to 
he  re-eonsidered.  One  of  the  ques¬ 
tions  which  is  hound  to  arise  is  the 
desirability  of  obtaining  a  stabiliser 
which  will  assist  in  providing  a  satis¬ 
factorily  high  overrun. 

The  volume  of  overrun  that  shoidd 
be  aimed  at  in  freezing  any  particu¬ 
lar  kind  of  mix  is  fixed  by  the  total 
solid  content.  The  proportions  exist¬ 
ing  in  the  mix  betwt'cn  fats,  skim- 
milk  solids  and  sugar  are  important, 
especially  that  of  the  first  two  in¬ 
gredients.  Unfortunately  there  are 
numerous  disadvantages,  such  as  the 
production  of  sandiness,  etc.,  in 
using  the  correct  ratio  between  these 
two. 

The  stabiliser  is  important.  Stareh- 
eontaining  stabilisers  definitely  limit 
the  overrun  obtainable,  gum  stabil¬ 
isers  are  variable,  and  up  to  now 
gelatine  has  given  the  most  even  re¬ 
sults.  (Jelatine,  however,  has  two 
defects;  an  increase  in  quantity 
corresponds  with  a  limitation  in  the 
overrun  obtainable,  and  prolonged 
ageing  of  the  mix  is  necessary  for  an 
appreciable  overrun  to  be  obtained. 
Manueol,  on  the  other  hand,  over¬ 
comes  both  these  defects,  and  al¬ 
though  the  distributors,  G.  Havinden, 
Ltd.,  do  not  claim  that  it  will  pro¬ 
duce  a  higher  volume  of  overrun 
than  the  composition  of  the  iee- 
eream  warrants,  they  state  that  it 
has  been  proved  by  careful  experi¬ 
mental  work  by  a  number  of  expert 
investigators  that  it  is  possible  to 
get  an  overrun  as  high  as  can  be  ob¬ 
tained  with  any  form  of  stabiliser, 
and  to  obtain  that  maximum  with 
greater  facility. 

*  *  * 

Industrial  Vacuum  Cleaner 

Practically  every  indtistry  has  its 
own  particular  dust  problem.  In 
many  eases  the  dust  created  during 
the  manufacturing  stages  is  of  a 
nature  that  is  detrimental  to  factory 
machinery  and  production,  while  dust 
that  is  of  an  inflammable  charac¬ 
ter  increases  the  risk  of  fire  and  con¬ 
stitutes  a  source  of  danger  that  must 
be  removed  in  the  most  cHieient  and 
economical  manner  possible. 

There  is  now  available  a  portable 
industrial  vacuum  cleaner  which  has 
many  advantages  in  design  and  per¬ 
formance  over  the  ordinary  type  of 
vacuum  cleaner  now  in  use.  The 
ecpiipment  has  been  designed  to 
meet  the  demand  for  a  really  heavy- 
duty  machine.  It  is  fitted  with  a 
positive  rotary  exhauster  capable  of 
setting  up  a  very  high  suction,  while 
the  air  volume  hanclled  remains  con¬ 
stant  irrespective  of  the  amount  of 
material  handled.  The  filter  is  of 
ample  size  to  deal  with  heavy  concen¬ 
trations  of  dust,  and  is  arranged  ver¬ 
tically  to  permit  of  easy  and  effec¬ 
tive  cleaning,  which  is  also  assisted 
by  a  special  arrangement  whereby 
the  air  flow  through  the  filter  can  be 


reversed.  The  material  collected  is 
not  stored  inside  the  filter  but  in  a 
small  hopper  beneath  it,  which  can 
be  discharged  easily  into  a  sack  by 
turning  a  handle. 

This  cleaner,  made  by  Davidson 
ami  Uo.,  Ltd.,  can  also  be  used  for 
blowing  by  means  of  a  change-over 
valve,  and  special  apparatus  is  pro- 
vide«l  for  blowing  out  equipment 
which  cannot  reaclily  be  cleaned  by 
suction. 

*  *  * 

Almond  Slicing  Machine 

The  “  finishing  touches  ”  on 
various  types  of  confectionery  are 
quite  an  important  item  in  their 
manufaeture.  The  latest  type  of 
machine  for  slicing  almonds  can  also 
be  adapted  for  peanut  slicing  or 
flaking. 

The  almonds  are  tipped  into  a 
feeding  hopper  which  has  a  slide 
control  to  regulate  the  flow  of  the 
nuts  on  to  the  feed  tray.  This  feed 
tray  has  a  grooved  surface,  and  is 
made  to  oscillate,  which  movement 
causes  each  almond  to  slide  down 
these  grooves  “  end-on  ”  and  enter 
the  slicing  rollers  in  the  correct  posi¬ 
tion.  The  slicing  rollers  are  fitted 
with  3-in.  diameter  steel  knives 
which  are  specially  sharpened,  and 
the  makers,  \Vm.  Brierley,  Collier 
and  Hartley,  Ltd.,  can  supply  any 
size  of  cut. 

The  output  of  Xo.  3  machine  is 
1  cwt.  per  hour. 

*  *  » 

Frozen  Foods  Pack 

The  development  has  been  an¬ 
nounced  of  a  new  type  of  bag  for 
the  packaging  of  frozen  foods  having 
wet  contents,  known  as  the  Wet  Pak 
Parakote  Bag.  The  base  stock  from 
which  the  bag  is  made  is  a  paper  of 
high  wet  strength,  one  side  of  the 
paper  being  coated  with  a  highly 
moisture-proof  protective  material. 
The  bag  closure  is  made  by  means  of 
a  heat  crimper  after  filling.  Her¬ 
metically  sealed,  it  keeps  moisture 
and  flavour  contents  intact.  The 
bag  has  a  firm  middle  seam  an«l 
“  double-cuff  ”  bottom  seal  to  pre¬ 
vent  leaking.  The  high  wet  strength 
property  of  the  paper  utilised  in  the 
manufaeture  of  the  bag  is  reported 
to  be  an  advantage  in  the  defrosting 
of  the  package.  The  paper  is  said 
not  to  disintegrate  when  attacked  by 
the  moisture-vapour  condensation 
which  results  from  temperature 
change.  Thus  the  bag  holds  its 
shape  until  thawing  has  occurred. 
The  bag  is  supplied  l)y  the  Menasha 
Products  ('o. 

*  *  * 

Stero-Vac 

Stero-vac  is  a  new  canning  pro¬ 
cess  which  affords  a  very  high  degree 
of  flavour  preservation  and  permits 
processing  on  a  30-seeond  cycle.  In 
certain  fields  it  is  said  to  offer  sub¬ 
stantial  possibilities  for  more  eco¬ 
nomical  production  and  improve¬ 
ment  of  product. 

Top  of  stero-vac  can  contains  a 


metal  and  rubber  structure  which 
forms  a  valve.  Inside  the  valve  is  a 
metal  ilisc  with  scalloped  edges,  per¬ 
mitting  free  passage  of  steam.  After 
steam  has  been  injected  into  the  can 
for  3()  seconds,  the  valve  is  sealed  by 
a  crimping  (leviee  which  firmly 
presses  the  disc  against  the  rubber 
sealing  compound. 

Specially  constructed  rotary  ma¬ 
chines  carry  out  the  cooking  and 
sterilisation  process.  An  optional 
vacuum  cycle  is  available  for  certain 
types  of  foofl.  The  <‘omplete  cycle 
of  rotation,  which  offers  the  packer 
the  basic  advantages  and  economies 
of  continuous  processing,  can  be  syn¬ 
chronised  with  can  filling  and  cap¬ 
ping  equipment  on  one  hand,  and 
with  ease  sealing  on  the  other. 

*  *  * 

New  Chemical  Balance 

The  keynote  of  the  new  Mieroid 
Lever  Balance  is  simplicity  in  de¬ 
sign.  Its  initial  accuracy  and  sensi¬ 
tivity  are  not  impaired  by  use,  be¬ 
cause  it  has  no  knife  edges  to  become 
blunted  and  has  only  one  main  pivot 
bearing;  also  its  accuracy  is  inde¬ 
pendent  of  the  position  of  the  load 
on  the  pan,  because  the  pan  is  “  sus- 
pende«l  ”.  In  fact,  it  is  an  auto¬ 
matic,  self-indicating  balance  which 
does  not  require  the  use  of  weights. 
The  weight  of  an  article  not  exceed¬ 
ing  2(K)  grams  can  be  found  by  plac¬ 
ing  it  in  the  scale  pan,  when  the  oil- 
damped  pointer  will  come  to  rest  in 
a  position  which  can  be  read  with  an 
accuracy  of  0  5  gram. 

With  this  balance,  made  by  Grittin 
and  Tatl<M‘k,  Ltd.,  it  has  been  found 
by  experiment  that  the  weighing  of 
five  objects  takes  an  average  time  of 
only  six  seconds  each. 

»  *  « 

To-day*s  Packaging  Problems 

Manufacturers  in  both  the  home 
and  export  markets  are  faeetl  to-jlay 
with  exceptional  difficulties  in  the 
efficient  packaging  of  a  witle  variety 
of  products.  In  the  home  market, 
limitations  of  metal,  wood,  pidp  and 
other  materials  used  fur  packaging 
have  necessitated  careful  research — 
in  some  cases  complete  re-designing 
and  re-styling  in  order  to  effect  the 
utmost  economies  in  supplies.  It  is 
here  that  the  vast  resources  and 
world-wide  experience  of  the  Metal 
Box  Company,  Ltd.,  can  be  of  the 
greatest  service  to  the  manufacturer 
with  a  packaging  problem.  It  some¬ 
times  happens  that  a  slight  change  in 
production  methods  (usuallv  to  a 
more  up-to-date  process)  will  result 
in  a  r(‘al  saving  of  material.  In 
other  eases  a  container  in  a  com¬ 
pletely  different  material,  not  so 
limited  as  to  supplies  available,  will 
meet  the  difficulty.  Slij»ht  changes 
in  design  can  often  effect  great  eco¬ 
nomies.  The  company’s  packaging 
experts  have  produced  already  many 
ingenious  solutions  of  war-time  pack¬ 
aging  problems.  It  is  not  only  a 
matter  of  design  alone.  There  must 
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1)1*  co-operation  between  research, 
inerchaiuiising,  design  and  produc¬ 
tion  departments,  before  the  best 
solution  of  the  problem  can  be  found. 
A  design  suitable  for  production  in 
one  type  of  material  may  be  very 
difficult  to  produce  economically  in 
another  material.  A  slight  change  in 
shape  or  dimensions  may  make  a  dif¬ 
ference,  not  only  in  the  amount  of 
raw  material  required,  but  in  the 
speed  and  efficiency  with  which  the 
finished  package  can  be  turned  out. 
Day-to-day  routine  work  has  covered 
packaging  in  every  worth-while  mar¬ 
ket  for  every  conceivable  class  of 
product.  The  mass  of  facts  and  ex¬ 
perience  thus  gained  is  at  the  dis¬ 
posal  of  any  manufacturer,  and  the 
company  are  always  ready  to  co¬ 
operate  with  a  manufacturer’s  own 
packing  department,  or  to  advise  on 
the  best  methods  of  packing  in  high¬ 
speed  production  processes. 

*  *  * 

The  Export  Market 

In  the  export  market  difficulties 
arise,  not  so  much  from  limitation  of 
materials  (for  the  Government  is 
doing  everything  in  its  power  to  en¬ 
courage  sales  overseas)  but  in  the 
individual  requirements  and  special 
conditions  existing  in  markets  widely 
separated  by  difference  in  climate, 
populations,  buying  habits,  mer¬ 
chandising  methods  and  consumer 
preferences.  Few  manufacturers  can 
claim  specialised  knowledge  of  pack¬ 
aging  problems  to  be  met  with  in 
every  available  world  market  to-day. 
Metal  Box  do  claim  to  have  such 
knowledge  -and  are  willing  to  share 
their  experiences  with  any  manufac¬ 
turer  of  packed  goods  anxious  to  in¬ 
crease  his  export  sales.  A  typical 
solution  of  an  overseas  packaging 
problem  is  to  be  seen  in  the  produc¬ 
tion  of  the  flattened  can. 

Where  a  manufacturer  has  estab¬ 
lished,  or  wishes  to  establish,  a  can¬ 
ning  factory  overseas,  but  is  deterred 
from  doing  so  on  account  of  the 
heavy  initial  outlav,  the  flattened 
can  meets  the  difficulty.  In  the  past, 
such  a  manufacturer  has  had  to  incur 
heavy  freightage  costs  to  get  suit¬ 
ably  formed  containers.  The  flat¬ 
tened  can,  however,  takes  up  only 
one-fifth  of  the  space  required  for 
made-up  cans.  The  great  savings 
that  are  made  on  freightage  charges 
soon  cover  the  cost  of  the  simple  re- 
for?ning  unit  necessary  to  restore  the 
flattened  can  to  cvlindcical  shape  at 
its  destination.  This  unit  consists  of 
re-former.  Hanger  and  double-seam¬ 
ing  machines  at  an  outlay  of  about 
£8;>,  providing  a  complete  small  can¬ 
ning  factory  and  the  flattened  cans 
imported  at  a  freight  cost  of  but 
little  over  that  of  tin  plates,  com¬ 
pletes  a  very  attractive  commercial 
proposition.  The  flattened  can  may 
not  meet  the  packaging  difficulties  of 
every  individual  manufacturer  oper¬ 
ating  in  the  various  overseas  markets, 
but  is  an  illuminating  example  of 
the  thoroughness  and  ingenuity 
which  is  brought  to  bear  on  a  prob¬ 
lem.  Manufacturers  in  home  and 
overseas  markets  who  have  a  pack¬ 
aging  difficulty  would  be  well  ad¬ 
vised  to  consult  Metal  Box. 


Imports  (or  War  Contracts 

Government  contractors  and  sub¬ 
contractors  are  urged  by  the  Board 
of  Trade  to  avoid  all  unnecessary 
imports,  and  at  the  same  time  to 
assist  in  speeding-up  delivery  of  im¬ 
ports  essential  for  completion  of 
urgent  war  contracts. 

Delay  in  delivery  of  essential  im¬ 
ports,  the  Board  of  Trade  states,  is 
being  caused  by  failure  of  contrac¬ 
tors  to  comply  promptly  and  fully 
with  import  licensing  requirements. 

This  can  be  remedied  by  (1)  ap¬ 
plying  for  import  licences  well  in 

advance  and  not  when  goods  have 
arrived  at  ports;  (*2)  sending  with 
applications  for  licences  evidence 
that  goods  are  essential  for  a  speci¬ 
fied  Government  Contract  and  can¬ 
not  be  bought  in  this  country. 

Nothing  which  can  be  bought  at 
home  should  be  ordered  from  abroad. 
The  need  for  avoiding  unnecessary 
importing  of  goods  is  greater  than 
ever  before  because  every  foot  of 

shipping  space  and  every  penny  of 
foreign  exchange  are  required  for  the 
immediate  war  effort. 

*  *  * 

A.R.P.  Publication 

In  response  to  a  suggestion  from 
many  quarters  that  it  would  be  con¬ 
venient  if  a  single  publication  could 
be  compiled  which  would  include 
changes  in  A.R.P.  training  instruc¬ 
tions  issued  in  recent  months,  a 
Training  Bulletin  has  been  prepared 
by  the  Ministry  of  Home  Security. 
It  is  hoped  that  a  Bulletin  of  this 
nature  will  be  of  vabie  to  instructors 
in  the  employ  of  l«»cal  authorities, 
and  industrial  or  commercial  con¬ 
cerns. 

Further  Training  Bulletins  will  be 
issued  from  time  to  time  as  sufficient 
new  material  becomes  available.  To 
make  sure  of  obtaining  future  copies 
under  present  conditions,  a  standing 
order  should  be  placed  with  the  Sta¬ 
tionery  Office.  By  this  means  in¬ 
structors  can  keep  themselves  up  to 
date  with  all  changes  and  develop¬ 
ments  in  training  doctrine. 

*  *  « 

Insuring  Foodstuffs 

I’nder  a  new  Order  issued  by  the 
Board  of  Trade  all  traders  holding 
foodstuffs  for  sale  exceeding  C*2(10  in 
value  are  required  to  insjire  them 
against  “  King’s  enemy  risks  ”.  The 
Order  is  made  under  Section  M  of  the 
War  Risks  Insurance  Act,  and 

applies  to  traders  licensetl  under  the 
Food  t'ontrol  Committees  (Local 
Distribution)  Order,  1939.  From 
July  3,  it  is  an  offence  for  any  such 
trader  not  to  hold  a  policy  of  insur¬ 
ance.  Failure  to  comply  with  the 
requirement  to  insure  will  render 
traders  liable  to  the  penalties  laid 
down  under  Section  9  of  the  Act. 
For  the  purpose  of  the  Order,  food 
means  “  anything  used  by  man  for 
food  ”,  and  includes  any  flavouring 
matter  or  condiment  and  any  sub¬ 
stance  which  ordinarily  enters  into 
or  is  used  in  the  composition,  manu¬ 
facture  or  preparation  of  human 
food.  It  includes  tea,  coffee  and 


cocoa,  but  does  not  include  bever¬ 
ages  in  liquid  form.  The  current 
rate  of  premium  is  .5s.  for  every  tlOO 
per  month.  The  insurance  scheme 
under  the  War  Risks  Insurance  Act 
is  being  operated  by  the  principal 
fire  insurance  companies  and  Lloyds, 
as  agents  of  the  Board  of  Trade,  and 
every  trader  to  whom  this  notice  ap¬ 
plies  should  immediately  communi¬ 
cate  with  the  broker  or  insurance 
agent  through  whom  he  normally 
effects  his  fire  insurance. 

*  *  * 

Frosted  Foods  Association 

During  May  last  the  Frosted 
Foods  Association  held  its  regular 
luncheon  meeting.  At  that  luncheon 
Mr.  .1.  J.  Antun,  acting  chairman, 
introduced  Mr.  M.  T.  Zarotschenzeff 
as  one  of  the  pioneers  of  quick-freez¬ 
ing.  In  a  brief  introduction  Mr. 
Antun  outlined  the  3()-year  activity 
of  Mr.  M.  T.  Zarotschenzeff  in  re¬ 
frigeration,  particularly  in  quick- 
freezing.  He  mentioned,  among 
other  things,  that  Mr.  Z.,  as  he  is 
popularly  known,  applied  quick- 
freezing  to  fish  as  early  as  1913,  and 
had  actually  begun  his  laboratory 
and  commercial  work  in  19‘2(i. 

A  paper  prepared  by  Mr.  M.  T. 
ZarotschenzelT,  in  collaboration  with 
Mr.  S.  Ruppright,  consulting  en¬ 
gineer,  was  presented  by  the  latter. 
The  topic  of  the  paper  was  ”  Frosted 
Foods  Industry  in  Eiirope  ”,  and 
dealt  with  a  review  of  the  quick- 
freezing  activities  in  various  Euro¬ 
pean  countries,  enumerating  the 
several  quick-freezing  methods  either 
of  local  origin  or  imported  from 
America.  The  paper  concluded  with 
the  remark  that  though  the  present 
political  situation  might  cast  gloom 
over  the  future  of  the  frosted  foods 
industry  abroad,  there  was  every 
reason  to  believe  that  American 
initiative  and  American  methods 
would  be  in  great  demand  with  the 
retJirn  of  normal  times. 

#  *  * 

Vegetable  and  Fruit  Storage 

The  conditions,  favourable  to  the 
growth  of  micro-organisms,  during 
the  transport  and  storage  of  fruit, 
have  been  the  subject  of  considerable 
research  in  the  past  few  years. 

Experiments  i)ased  on  the  principle 
that  micro-organisms  can  only  thrive 
within  narrow  limits  of  air  condi¬ 
tions,  which  do  not  exist  to  the  same 
extent  in  the  air  around  the  fruit 
and  vegetables  in  their  natural  sur¬ 
roundings,  and  that  if  these  condi¬ 
tions  are  created  during  storage  and 
transport,  the  development  of  mil¬ 
dew,  mould  and  rot  can  largely  be 
inhibited. 

In  the  first  place,  it  is  necessary  to 
keep  the  air  in  the  vicinity  of  the 
produce  free  from  acid  and  as  far  as 
possible  free  from  moisture. 

There  has  been  evolved  a  simple 
and,  it  is  claimed,  effective  means  of 
obtaining  the  results  required.  For 
use  in  containers  during  storage  and 
transport  and  otherwise  in  small 
spaces,  a  wafer  of  two  sheets  of 
special  paper,  between  which  pellets 
of  a  special  powder  are  enclosed,  is 
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slipped  l)etween  the  rows  of  fruit. 
Through  the  pores  of  the  paper  the 
powder  releases  more  or  less  auto- 
matieally  in  proportion  to  the  aeid 
and  the  moisture  present  around  it, 
a  vapour  which  neutralises  the 
acidity.  The  effect  is  to  prolong  the 
life  of  the  fruit  and  the  vegetahles  in 
perfect  condition  hy  at  least  twice 
as  long  as  they  would  remain  under 
normal  packing  conditions.  The 
powder  contains  no  disinfectants, 
nothing  which  could  harm  the  most 
delicate  products',  and  it  does  not 
come  into  direct  contact  with  the 
piHulucts.  The  wafers  will  remain 
active  under  operating  conditions 
for  from  two  weeks  to  as  many 
months,  depending  upon  climatic 
conditions  and  the  nature  of  the 
fruit  stored. 

For  large  rooms  and  storage  in 
hulk  a  special  small  machine  has 
heen  constructed  which  hangs  from 
the  ceiling  and  embodies  a  special 
ventilator  and  air  distributor,  and  a 
cartridge  charged  with  the  powtler. 
By  switching  on  this  machine  for  a 
short  time  at  intervals,  it  recondi¬ 
tions  and  circulates  the  air  in  the 
whole  room.  The  eartridge  will  last 
for  several  months  and  can  be  re¬ 
charged  in  two  minutes. 

An  ingenious  yet  very  simple  pll 
indicator  has  also  been  evolved. 
This  ean  be  used  to  show  the  con¬ 
dition  in  the  room  at  all  times  and 
it  will  also  test  the  wafer  for  activity, 
by  change  of  colour.  Preservators, 
Ltd.,  are  the  suppliers. 

*  *  * 

Canteens  for  Factories 

The  drive  that  is  being  made  for 
increased  production  in  factories, 
not  only  of  essential  war  materials, 
but  of  products  for  export  and  for 
home  consumption,  calls  for  the 
maximum  amount  of  effort  from  the 
worker.  To  supplement  his  output 
of  energy  a  worker  needs  good  food. 
With  a  canteen  available  at  the  fae- 
tory,  a  worker  can  consume  his  food 
under  congenial  conditions  instead 
of  in  unhygienic  corners  of  shops,  or 
any  other  odd  places. 

The  proportion  of  workers  who 
bring  their  meals  ami  the  proportion 
of  workers  who  go  outside  the  fac¬ 
tory  for  them,  invariably  decreases 
in  both  cases  with  the  provision  of  a 
canteen.  Varied  and  appetising 
meals  ean  be  supplied  in  a  works’ 
canteen  at  appreciably  lower  prices 
than  prevail  in  outside  cafes  and 
restaurants.  Not  only  does  the  pur¬ 
chase  of  raw  materials  in  bulk  effect 
a  considerable  saving,  but  such  a 
canteen  can,  and  should  be,  run  on 
a  non-profit  basis.  The  food,  there¬ 
fore,  can  be  served  better  and 
cheaper — and  the  psychological  re¬ 
action  of  that  knowledge  is  more 
satisfied  and  more  industrious 
workers. 

So  far  comparatively  few  factories 
in  this  country  have  catered  for 
their  workmen  in  this  way,  but  these 
few  have  found  the  value  of  canteens 
inestimable  as  a  contribution  to 
their  industrial  welfare.  That  so 
many  factories  are  remiss  in  this 
direction  is  causing  concern  to  that 


department  of  the  Home  Office  en¬ 
trusted  with  the  national  supervision 
of  factories. 

As  most  factories  to-day  rely 
largely  on  electricity  for  light  and 
power  and  often  heat,  the  installa¬ 
tion  of  equipment  necessary  to  run 
a  canteen  is  a  fairly  simple  matter. 
In  this  connection  the  General  Elec¬ 
tric  Co.,  Ltd.,  has  placed  the  advisory 
services  of  its  technical  staff  at  the 
disposal  of  factory  executives. 

*  *  * 

A  handsome  booklet  with  the  title 
Canteens  for  the  Forees  and  the  Fac¬ 
tories  has  been  issued  by  the  British 
Commercial  Gas  Association.  Pro¬ 
fusely  illustrated,  it  describes  gas 
installations  for  different  sized  ean- 
teens,  from  relatively  small  ones  to 
those  for  a  large  works  providing 
meals  for  1,000  employees  each  day. 

»  *  » 

Cast-Iron  and  Gun-Metal  Fittings 

In  connection  with  the  manufac¬ 
ture  of  valves  and  other  fittings, 
Newman,  Hender  and  Co.,  Ltd., 
claim  that  their  long  experience  has 
enabled  them  to  develop  and  stan¬ 
dardise  a  range  of  metals  and  alloys 
which  fully  meet  the  varied  condi¬ 
tions  of  service  they  are  called  upon 
to  perform.  All  raw  materials  are 
carefully  selected  and  are  the  best 
of  their  respective  kinds.  No  raw 
material  of  doubtful  origin  is  used. 

In  their  catalogue  No.  .59,  the  com¬ 
pany  have  added  a  new  section  on 
G.M.  Renewable  Seated  Valves, 
which  have  been  designed  to  supply 
the  rapidly  growing  demand  for 
valves  eminently  suitable  for  high- 
pressure,  superheated  steam  services 
at  a  price  where  a  strictly  moderate 
initial  cost  is  an  important  con¬ 
sideration.  When  these  valves,  sup¬ 
plied  with  specially  hard  clacks  and 
seats,  are  installed  in  any  system, 
valve  maintenance  is  reduced  to  a 
minimum,  as  they  will  remain  steam 
tight  after  being  operated  many 
thousands  of  times.  All  the  fittings 
mentioned  in  the  catalogue  can  be 
purchased  at  any  supply  house. 

»  *  * 

Obituary 

We  regret  to  announce  that  Lieut. 
R.  H.  Mead,  R.N.V’.R.,  director  and 
sales  manager  of  Rappings,  Ltd., 
was  killed  in  action  during  the 
evacuation  of  Dunkirk. 

*  *  * 

Personal 

Mr.  Harrison,  managing  director 
of  Macandrews  and  Forbes,  Ltd., 

who  served  in  the  last  war,  has  re¬ 
joined  H.M.  Forces. 

»  *  * 

Mr.  Keith  Fraser,  business  manager 
of  Food  Manufacture,  has  joined 
the  Royal  Armoured  Corps. 

«  *  * 

Mr.  E.  L.  Barnett,  of  Jack  L. 
Barnett,  Ltd.,  bottle  and  jar  manu¬ 
facturers,  of  Leeds,  is  now  serving  in 
the  R.A.I'.  as  Sergeant-Instructor. 


John  C.  Carlson,  Limited 

The  firm  of  John  C.  Carlson  has 
now  been  transformed  into  a  limited 
company  and  is  trading  under  the 
name  of  John  C.  Carlson,  Limited. 

The  new  company  is  already  in 
the  pro<*ess  of  manufacturing  the 
new  “  Carlson  ”  filters,  which  are 
made  in  their  engineering  works  in 
London  by  the  skilled  engineers, 
chemists  and  workmen  who  have 
had  special  experience  with  the  firm 
during  the  last  fifteen  years. 

*  »  * 

Midland  Bank,  Limited 

The  directors  of  the  Midland 
Bank,  Limited,  announce  an  interim 
dividend  for  the  half-year  ended 
June  30  last  at  the  rate  of  8  per 
cent,  actual  less  income  tax,  pay¬ 
able  on  July  15  last.  The  same  rate 
of  dividend  w’as  declared  a  year  ago. 


SCRIBBANS  AND  CO. 

INCKEASEI)  PROFITS 

The  13th  annual  general  meeting 
of  Scribbans  and  Co.,  Ltd.,  was  held 
recently  in  London. 

Mr.  Philip  E.  Hill  (the  ehairman) 
said  that  when  he  addressed  the 
shareholders  on  July  *20  last  he  had 
been  able  to  tell  them  that  the  profits 
of  the  first  quarter  of  the  current 
financial  year  looked  like  being 
materially  better  than  those  of  the 
previous  year.  Further,  he  had  fore¬ 
shadowed  a  resumption  of  dividend 
payments,  with  one  proviso — if  they 
did  not  have  some  international  dis¬ 
turbance.  l^nfortunately,  within  six 
weeks  of  his  making  that  statement 
the  international  disturbance  had 
materialised  and  we  had  found  our¬ 
selves  engaged  in  war. 

The  accounts  now  submitted 
covered  the  first  eight  months  of 
war-time  conditions.  Despite  the  dis¬ 
location  which  that  had  caused,  their 
profit  on  trading,  including  divi¬ 
dends  from  subsidiary  companies, 
amounted  to  £141,895,  which  com¬ 
pared  with  £100,0.57  for  the  previous 
year.  The  fact  that  an  increase  of 
£41,838  was  shown  in  their  profits 
during  a  period  when  they  had  been 
faced  with  so  many  difficulties,  in- 
clutling  rationing  on  a  reduced  scale 
of  several  of  the  principal  commodi¬ 
ties  essential  for  the  manufacture  of 
their  pro<luets,  he  thought  it  would 
be  agreed  was  satisfactory.  Unfortu¬ 
nately,  however,  trading  under  war¬ 
time  conditions  necessitated  far 
more  financing  than  in  normal  times, 
and  for  that  reason,  and  that  rea.son 
alone,  the  directors  had  reluctantly 
decided  that  they  could  not  recom¬ 
mend  a  resumption  of  dividend  pay¬ 
ments  which  otherwise  the  profits 
would  justify. 

He  wished  to  pay  a  tribute  to  the 
ungrudging  .services  which  they  had 
received  from  their  managing  direc¬ 
tor,  Mr.  H.  O.  King,  and  all  the 
members  of  their  staff  during  the 
difficult  times  they  had  pa.s.sed 
through. 

The  report  was  adopted. 
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INFORMATION  AND  ADVICE 

Salad  Cream — Tomato  Chutney — Trouble  with  Jam  Boiling — Sweetening  Powers  of 

Sugars— Information  Supplied 


Salad  Cream  and  Tomato  ('liutney 

you  Iciudly  forioard  to  me  at  your  very  earliest 
coiii'eniettce  the  folhnoiu^  recipes  : 

.1/1  emulsified  salad  cream  and  tomato  chutney? 

S.M  .\i>  Ckkam 

This  ran  hr  made  without  the  use  of  heat.  I’reservatives  are 
not  allow  ed  hy  law . 

If  you  have  a  stable  emulsion  anrl  your  t)il  does  not  eontain 
free  arid,  it  should  keep  satisfai  torily  if  lH)ttled  in  airlij^ht  eon- 
tain<*rs.  ^^)u  must  lx*  eareful  tt)  avoid  Iwatinji  air  into  the 
mixture  and  to  prepar<*  it  under  perfectly  hyjiienie  eonditii)ns; 
utensils  must  lx-  dry.  I'he  vinej^ar,  mustard  ;»ml  salt  w  ill  act  as 
pri’servatives.  Omittinj*  llavourinj*  ajjents,  which  do  not  affect 
th«‘  persistence  of  the  emulsion,  the  ft)llowinj'  is  a  typical 
formula  : 

Oil . 

Salt 

Eo}*  yolk  ... 

•Mustard  ... 

Water 
Vinefiar 

The  oil  is  dispersed  in  the  aqueous  phase  (water  and  vinej<ar) 
with  the  aid  of  the  t'lnulsifyinj*  aj^ents  (ej^}.*  yolk  ami  mustard) 
and  a  hi^h-speed  Ix'ater  of  the  wire  whisk  type.  F»)r  a  gallon 
hatch  the  yolk  an<l  solid  mixture  is  Ix'aten  for  live  minutes, 
addition  of  the  oil  takes  another  ten  minutes,  and  the  addition  of 
the  xinejiar  one  minute,  h'inally,  the  mixture  is  stirred  for  one 
ininutt*  at  a  slow  speexl.  I'he  Ixater  should  lx-  beU)w  tlx-  surface. 
We  suj'j'est  that  you  r«‘duce  the  oil  profxxrtion  if  the  flavour  is 
oily.  Do  not  let  any  oil  drop  into  the  finished  hatch,  as  this  will 
•  a use  separation. 

Tom.ato  C'hutney 


•Apple  pulp 

..  40  lb. 

I'omato  |)ur(*e  ...  . 

••  30  M 

.Se*e*ded  and  finely  che)p[)ed  raisins 

•  •  14.. 

Sultanas . 

5 

Finely  choppeel  preserveel  ginger 

to  ,, 

Lemons,  i-hop|)ed  line  ... 

2  ,, 

Sugar  . 

•  •  28  ,, 

Salt . 

•  •  .A 

Gum  tragacanth . 

I  ,, 

.Acetic  acid,  8e)  |)er  eent. 

..  24  oz. 

AA'ater 

..  4  gal 

White  |x*pper  ami  oil  of  pimento  to  flavour. 


Boil  fientlv  for  about  15  minutes.  Bottle  at  not  less  than 

i8o»  F. 

Trouble  with  Jam  Boiling 

b,4«).2.  ir/je»  boiliufi  jam  I  use  70  suj^ar  and  37  pulp.  Il'/jca 
filled  and  left,  after  three  months  the  jam  starts  to  ffo  sugary  on 
top.  ('ould  you  gh'e  me  the  reason? 

It  is  just  it  little  difficult  fr«>m  your  h*tter  to  gather  what  is  the 
tn»ul)le,  l)ut  it  seems  to  us  that  it  is  fairly  evident  that  it  is  due  to 
inc<irrect  inversion. 

Briefly,  strongly  acid  fruit  and  prokmged  Ixiiling  favour  rwer- 
inversion,  and  a  mild  (acid-free)  fruit  under-inve-rsion.  Both 
conditions  give  rise  to  crystallisation.  'I'he  safe  limits  for  in- 
version  are  not  very  well  delin«*d  and  dejx*nd  on  storage  ct)n- 
ditions,  but  the  generally  a*Te()t(Hl  safe  range  apix'ars  to  Ixe 
about  30  to  45  per  cent,  invert  sugar. 

This  is  a  case  wlxTe  some  simple  kind  of  lalxxratory  control 
would  seem  almost  essential.  Without  it  it  is  impossible  to  tell 
whether  a  jam  is  over-,  under-  «)r  correctly  inverted  until  months 
afterwanls  when  crystallisation  sets  in.  Yet  a  simpk*  test  for 
|x*rcent:ige  of  inv«‘rt  sug.ar  will  show  at  once  whether  the  j.am 
will  k*x*p  pro|x‘rly,  an»l  will  enable  the  projx-r  st<‘ps  to  lx*  tak<‘n 
if  th«-re  is  any  fault. 

We  wi)ukl  sugg«-st  that  you  should  send  a  few  samples  to  an 
analyst  fi>r  his  re|x)rt  on  its  invert  sugar  content,  which  would 
at  least  «-nable  you  to  decide*  in  which  direction  your  conditions 
an*  wrong.  Slxmld  you  de*cid**  to  do  this,  we  would  lx*  pleased  to 
give  you  the  name  of  an  analyst. 


75*0  per  cent. 

*'5  *•  •• 

S*o  ,,  ,, 

I'O  ,,  ,, 

j*5 

1 1*0  «« 


Sweelening  Powers  of  Sugars 

(>,307.  /  loould  he  grateful  if  you  could  fiive  me  some  infor¬ 
mation  on  the  relative  s7oeeteninfi  po7oers  of  cane  sugar 
(suerttse),  glucose,  glucose  {as  corn  syrup),  invert  sugar, 
honey  and  golden  syrup. 

I'here  is  no  method  of  det»*rmining  this  exactly,  but  we 
have  made*  an  exte*nsive  se*arch,  atiel,  altheeugh  the  literature 
on  the  subje*ct  is  seHiiewhat  ee)ntraelictory,  the  fedleewing  infexr- 
mation  may  lx;  suggestive*,  and  we  transcribe  it  feir  what  it 
is  weerth  : 


H’a.x/j- 

.Substance. 

Paul. 

Dahle. 

hurn. 

Lucas. 

•Sucrose  . 

too 

HH) 

lex) 

lex) 

I  lextrose 

•  5<» 

70 

30*6 

(( ilucose  Syruj) 

Levulose . . 

■  '.S<> 

164 

104 

—  ’ 

.Maltose . 

(M) 

30 

30 

— 

Lactose*  . 

.  28 

>5 

15 

— 

Invert  sugar  .. 

— 

I2e) 

120 

72-.S 

('orn  syrup  .. 

— 

— 

— 

40*7 

He)ney  . 

— 

— 

— 

.37-4 

Ce)rn  sugar  .. 

•  — 

— 

— 

63*e) 

(Dextre)se?) 

'I'he  folle)wing  table  gives  sweetness 
syru|)s  ”  and  the  like  ; 

Sue-rose  . 

Dextrose  (pure) 

“  Swe*etose*  ” 

High-e-onversie)n  ee»rn  (or  gluceese) 

syrups  .  . 

Regular  “  corn  or  glucose  ” 
syrups  .  . 


values  for  “  ce)rn 


too 


7.S 

(H) 

5e)(43“  Be.) 
3e)  te)  4ej 


“  .Sweetose  ”  is  a  syrup  re*eently  intrexluceel  in  the  l'.S..‘\., 
less  vise-ous  and  e'ontaining  more*  elextn^se  (and  ?  maltose) 
than  eerelinary  ee)rn  syrups. 

'I'he  "  se)lid  ”  gluce)s<»  (dextrose)  prexiucts  neew  available  are 
al>out  (x)  |x*r  e  ent.  as  swee*t  as  sucrose. 

Invert  sugar  is  abeeut  75  te)  85  |)er  cent,  as  sweet  as  cane 
sugar  (sucre)se*)  wh<*n  use*el  in  products  such  as  ice-cream. 


Information  Supplied 

6,434.  H’e  should  he  "eery  grateful  if  you  could  inform  us  of 
the  names  and  midresses  of  any  manufacturers  of  automatic 
machines  for  the  production  of  crumpets,  oatcakes  and  pan¬ 
cakes. 

'I'he*  e*nquire*r  w.*is  put  in  teeuch  with  a  numf>e*r  e)f  firms. 

6,45t).  Can  you  tell  us  of  a  counting  machine  to  register  the 
numher  of  pieces  of  dough  passing  through  a  dough-dividing 
machine  ? 

'I'he  names  and  addresses  e)f  various  firms  were  supplied. 

(>,462.  ('em  ye) M  please  supply  us  with  ei  list  of  manufacturers 
or  suppliers  of  high-grade  edihle  casein? 

Names  give*n. 

6,414.  Il'e  should  he  glad  if  you  would  kindly  furnish  us 
'with  the  names  of  suppliers  of  loood  wool. 

Names  e)f  suppliers  give*n. 

<>,387.  H  e’  shall  he  pleased  if  you  can  give  us  any  informa¬ 
tion  regarding  the  peeling  of  onions  for  pickling.  W'e  under¬ 
stand  that  there  is  a  machine  ^vhich  ^oill  perform  this 
operation.  If  so,  we  shall  he  obliged  if  you  can  lei  us  know 
the  maker. 

I'he  name*  e>f  a  firm  w.is  suggt*ste*tl. 

6,412.  lI’c  shall  he  obliged  if  you  will  inform  us  of  the 
address  of  a  manufacturer  of  a  laboratory  sice  grinding  mill 
suitable  for  po'wdering  such  materials  as  spices. 

The  mill  should  he  in  a  complete  unit  if  possible  and  elec- 
trically  driven,  the  motor  of  about  2  horse-power. 

'I'he  names  ;md  aelelresses  of ;)  numbe'r  e)f  firms  were  give'n. 

6,4e)6.  Will  you  please  put  us  in  touch  -with  manufacturers 
or  importers  of  albumen  in  either  powdered  or  crystal  form? 

Names  e)f  suppliers  were  given. 


